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FOREWORD

NECAP (NASA’s Energy Cost Analysis Program) is a detailed buidling energy
program. It and a number of other energy calculation programs have been
developed and used, They differ greatly from load calculations commonly used
by HVAC engineers for building air conditioning system’s design. Load pro—
grams consider the peak time heat transfer across surfaces to select equip=-
ment, whereas with energy programs, yearly building energy consumption is
determined. '

Early techniques of annual energy calculations were the "degree day" and
the "bin" methods. These simple methods require considerable judgement and
interpretation of the data. The number of building factors which could not be
handled was great enough that answers were always in question,

Early hourly energy programs were used to promote a specific type of fuel
or energy used by HVAC systems., They were often proprietary computer programs
such as the Westinghouse program (1965), GATE program (Group to Advance Total
Energy, 1967), and the BEEP program (1969). They used computers to perform
the multitude of necessary calculations but there were concerns that these
programs were '"slanted" towards a specific sales objective.

A major change 1in energy calculations took place with new concepts that
allowed mass thermal storage to be included in hourly calculations. In 1967,
a series of papers were written by G. P, Mitalas and D, G, Stephenson, which
established calculation procedures called response factors for heat transfer
through "delayed" surfaces. In the summer of 1968, ASHRAE’s Task Group on
Energy Requirement for Heating and Cooling held a meeting in Lake Placid, NY,
from which the bulletin Proposed Procedure for Determining Heating and

Cooling Loads for FEnergy Calculations - Algorithms for Building Heat Transfer
Subroutines ‘edited by Metin Lokmenhekim was initiated. Work in refining this
document continued until an approved verston was published by ASHRAE in 1971.
Validation work on algorithms was performed by Ohio State through 1973,

Response factor programs which calculated heat transfer through delayed
surfaces, were used as early as 1967 by GARD Inc. of Niles, Illinois. GARD’s
 thermal study program, SHEP, studied temperature responses in shelters. In

1967, a contract was issued to GARD Inc. by the Post Office to develop a
building energy program, sometimes referred to as TACS., The program with
complete documentation was submitted to the public in August, 1971, at a
meeting in Washington, DC. Unfortunately, the acceptance of this program was
poor. A principle complaint was that engineers objected to complicated input
‘needed to define the XYZ coordinates of every point on a surface. Although
these input problems were not as serious as people thought, the program had
major drawbacks such as: constant temperature in spaces, limited infiltration
capabilities, 1limited systems (only specialized post office systems were
offered), and it was expensive to run. About that time, the Post Office’s
construction program was taken over by the Corps of Engineers and program
experts were not retained; thus the program’s future was never secured.

NASA started using the Post Office’s program in 1971. 1In 1972, GARD Inc.
was contracted by NASA to make major modifications to the program that would
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allow internal temperature variations, simulation of common HVAC systems, and
various other improvements. The draft version of this work, named NECAP, was
issued in March 1975, and about 30 copies distributed for public review and
use.

Concurrently, the TRANE Co. published their most successful TRACE program
in 1973. Backed by a well established sales force, simple output, and coming
in the middle of a major energy crisis, TRACE became the major energy program
used. However, the program’s code was proprietary, and it simulated only one
typical day per month. Although it was satisfactory for energy budgets, NASA
did not accept it for research oriented projects.

Tom Kasuda of the National Bureau of Standards, who was the chairman of
" ASHRAE’s subcommittee on Heating and Cooling Load Calculations, developed a
program for building thermal response in the late 1960°s. It was published as
NBSLD in November, 1974, Although NBSLD was only a load program, it was used
extensively with system programs such as ESAS (Ross Merriweather’s program).

NECAP was officially published in September, 1975, incorporating many of
the public comments received and having completed verification objectives.
The program was offered through the NASA data distribution service, COSMIC, at
the University of Georgia. Although the program was fully usable, NASA did
not provide operational services, nor versions for computers other than the
CDC machines. As expected, several firms used the program with changes made
to personal likes or made necessary by the computers they used. NASA did not
enter into commercialization of the program. '

NECAP was used by the program CALERDA (published in 1978) which evolved
into the DOE programs. The system simulation portion of NECAP was also used
in the development of the system portion of the Corps of Engineer’s program,
BLAST, published in 1979, NECAP was also used in the development of ECUBE
III, ESP~I and SCOUT, although the extent 1is unknown because of the
proprietary codes. '

NECAP was put into use at NASA Langley Research Center as a research
tool. Some program enhancements were incorporated into NECAP as a result of
the on-going work at LaRC. NECAP was maintained at LaRC and upgraded to
incorporate new features as they were developed. Computer Sciences
Corporation of Hampton, Virginia under contract to LaRC, maintained NECAP and
provided programming support for many .of the projects run at LaRC. - NECAP’s
execution time and versatility did improve as a result of enhancements to the
program and its operating system.

Some technical limitations and input acceptance were still associated
~with NECAP. 1In 1980, a contract was entered with GARD Inc. to remove these
limitations and provide a new input preprocessor. The culmination of this
work resulted in NECAP 4.1, The program was installed and tested at LaRC in
1981. Some additional refinements to the program were incorporated to NECAP
4,1 and are included in these manuals.
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Again, NASA does not intend to commercialize or provide service for the
program other than inhouse use. Publication is offered so that the technical
changes made can be available to others., NECAP’s new input data will appear -
extremely simple,especially if the Fast Input system is used. It continues to
use a data input approach preferred by engineers, instead of a language based
input used by some popular programs.

There will always be limitations with building energy programs due to the
long 1list of unresolved technical problems such as: ground heat transfer
effects, infiltration between =zones, program size, execution costs, and’
personal 1likes or dislikes. NASA’s future efforts will continue to be
directed at technical problems and inhouse use for designing, energy reduc-
tion, budgeting, and to establish a building performance guide.
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Section 1

INTRODUCTION

This manual is one in a set of NECAP manuals referenced below that
describes the computer program NECAP - NASA’s Energy cost Analysis Program.
The program is a versatile building design and energy analysis tool which has
embodied within it, state—of-the-art techniques for performing thermal load
calculations and energy use predictions. With the program, comparisons of-
building designs and operational alternatives for new or existing buildings
can be made.

The major feature of the program is the '"response factor'" technique used
for calculating the heat transfer through the building surfaces and accounts
for the building’s mass. The program expands the response factor technique
into a '"space response factor" to account for internal building temperature
swings; this is extremely important in determining true building loads and
energy consumption when internal temperatures are allowed to drift,

The algorithms for the thermal loads portion of NECAP comes from the
American Society of Heating, Refrigerating, and Air—Conditioning Engineers
(ASHRAE) manual, Procedure for Determining Heating and Cooling Loads for
Computerized Energy Calculation. The original NECAP was published in 1975 and
was supported by two manuals, NECAP - NASA’s FEnergy Cost Analysis Program,
NASA CR-2590 Part. I User’s Manual and NASA CR-2590 Part 11 Engineering
Manual. Since that time, NASA has used NECAP for building heating and cooling
design loads and energy analysis.

This version of NECAP, "called NECAP-4.,1, contains the following
modifications and improvements:

e A NECAP input data processor (NIPP) module was developed which greatly
simplifies and reduces the user input task. The original fixed format
data field, suitable for punching data onto computer cards, has been
eliminated in favor of a free format data field, suitable for use with

* computer terminals,

e Provide built in default values for most input data.

. ® The Response Factor module was made an integral part of the Thermal
Load Analysis and Systems Energy Simulation modules.

e The Variable Temperature module and System and Equipment Simulation
module were brought together into one module to allow dynamic
simulation and interaction = (feedback) between the space, its
distribution system, and the heating and cooling plant equipment. In
the previous version of NECAP, the hourly space temperatures which
exceeded limits because of system heating/cooling capacities caused a
"Loads-not-met" condition. '"Loads-not-met" were accounted for but not
the space temperature drift above or below the allowed temperature
range. Combining this calculation into the program eliminates the need
to use the "Loads-not-met" variable.



Modified the thermostat and ventilation schedule input.
Improved fan on/off code.

Modified the weather tape system.

Use of system component part load performance curves.
Default CFM, chiller size, and boiler size data,
Provides an executive summary for energy.

Prints out a space temperature frequency chart.

Adds more flexibility to print out.

Changed the glass shade coefficient,

Corrected air infiltration coefficients, fan efficlencies, and floor
panel heating algorithms.

The new program is documented in the following manuals:

TM 83238, Users Manual -~ Describes examples and output forms.

™ 83239, Input Manual -~ Details the input requirements.,

TM 83240, Engineering Manual - Provides the algorithms for the program.

™ 83241, Fast Input Manual and Example - Provides simple input procedures.

" T 83242, Engineering Flow Charts - Provides flow charts that supplements

the Engineering Manual.

: CR-165802 Operations Manual - Gives the specific operating instruction for
Langley Research Center’s computer system
operation.

CR-165982, Thermal Response Factor Routine - Describes the hourly response
factor routine.

The program runs on Langley Research Center’s large computer system.
Users should be cautioned that program implementation can be time consuming
and costly. ~ Although computer run costs are much lower than the original
response factor programs, they are still a magnitude greater than the simple
"bin method" type energy calculation. With this in mind, judgment should be
exercised to assure that needs are compatible with the 1investment.
Operational assistance in running the program cannot be provided by NASA.

NASA has limited means to update the material in the program. Comments
“on the program are welcomed, although the government accepts no obligation
even 1f the suggestions are used. Send comments to:

Ronald N. Jensen

Mail Stop 453

NASA, Langley Research Center
Hampton, VA 23665-

NECAP 4.1 program modules are detailed in the referred sections:

Example builldingeesececsssscecssscscaessssssdection 2
NECAP Input Processor (NIPP);.lco...t.cooo.oqooooco'3
Thermal Load Analysis (TLAP)eeessesasctcaccnscscsassh
Systems Energy Simulation (SESP)ecssesscsccscsasaaesdd
Owning and Operating Cost (ECON)sceeecescccocscescasd
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NASA 's ENERGY ANALYSIS PROGRAM

Version 4.1
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Section 2

~ EXAMPLE
2,1, DESCRIPTION ' .

An example 1s provided to demonstrate the use of the program. The
modeled building is NASA Langley Research Center’s, Systems Engineering
Building, B-1209. This is a 53000 sq. ft. office building, providing office
space for 300 people., A photo of the building is shown in Figure 2.1, the
floor plan in Figure 2.2, and a section through the building is shown in
Figure 2.3. The building is a single story structure with masonry walls, a
built up roof, a variable volume air-conditioning system, an absorption
chiller, and supplied with central plant steam for heating and to run the
Chillern :

In learning to use the program, the user should follow the input pro-
cedure as described in the NECAP Input Manual, TM 83239, The data shown in
this example provides a good modeling technique. Program output and actual
energy used by this building matches very closely.

2,2, INPUT DATA PREPARATION

To prepare the input data for NECAP the user should:

Steg 1

Obtain a floor plan of the building under study. Divide the floor
area into the thermal zones sufficient for energy analysis as shown
in Figures 2.4, 2.5, and 2.6. In a building of this size and
geometry, 5 zones will handle a detailed analysis for the building
(one core zone and four exterior =zones), If ceiling return air
plenums are to be used, the plenum above each thermal zone should be
identified as a zone, For multistory buildings, a typical floor is
broken into 2 to 5 zones and an upper, middle, and lower floors are -
described; the vrepetition factors are used for the other middle
floors. Whenever possible, zones having identical load character-
istics should be lumped into one giant zone or described as a basic
~zone only once. This will keep the zones to be calculated to a
minimum for low computer run cost., Each fan system must have at

least one or more zones, two or more fan systems can not Supply one
zone,

Step 2

Once the zones have been defined, the surfaces that make up the
envelope of each zone should be described. Figures 2.5 and 2.6 show
the relationship of surfaces to the zones that are to be modeled in
the example., Label each surface using a prefix indicating the type
of surface. We suggest: '

D = delayed heat transfer surface
Q = quick heat transfer surface

2~1



window surface

internal heat transfer surface

= underground heat transfer surface

common shading surface

Identify, only once, surfaces that have i1dentical characteristics
(i.e., area, construction, orientation, tilt, etc.) even though they
are associated with different zones. An interior partitioning wall
or floor between zones needs to be identified only if there will be
a temperature difference across it.

[@ ==l o M}
]

Assemble data on the location, and construction, of each shading
surface, as shown in Figures 2.7, 2.9 and 2.10.

Step 3

Obtain data or perform a walk through to observe the characteristics
of the activity level and number of occupants of each zone, lighting
levels, lighting schedules, operation of equipment within the space,
thermostat settings and location, type of lighting fixtures, and
other internal characteristics which affect thermal loads in the
building. )

'Steg 4

Include characteristics such as the hours of operation and  the
equipment part load characteristics as shown in Figure 2.8,

Inspect fan systems to determine the type, method of operation, and
the source of heating and cooling energy that is provided to each
system, This step is particularly important when modeling an
existing building as was done in the example. '

Step 5

Organize the data into a data file in accordance with procedures
outlined in the Input Manual and instructions contained on the
following pages. The total number of cards in an input data deck
will not be the same for every problem. ' They will vary with the
number of spaces and number of surfaces identified in the building.
Assemble the NECAP input data cards using standard computer card
input forms. The input file as printed by the computer is shown in
" Figure 2.11. :

Simpler input procedures that can be used for the same building
are provided in Appendix E. This describes the same building but as
a 7 zone model with many defaults used. In the NECAP Fast Input
Manual a single zone of the same building is modeled.




FIGURE 2.1  BUILDING 1209 LaRC
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is obtained. ‘
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42 3

s LOAD CARDS
192 L1=5YSTEMS ENGINEEKING BUILDINGsLARC; FAC « NAME
L1=HAMPTONs VA4 ; \,/FAC.LUCAH&N
Ll=RoNe JENSEN; ENGR « NAME
L1=SEB BASE~LONG; PROJ «ND.
DATE

L2%300529Ce152e05555120537576005510096y ~timumem 5
LOCATION CARD
STUDY LENGTH & WEATHER
DATA PRINT OUT
SCHEDULE CARDS
SCH #1 (USED FOR PEOPLE) & EQUIP
SCH #2 (USED FOR LIGHTS)
SCH #3 (JSED FOR SPECIAL PEGPLE)
SCH #4 (USED FOR EQUIP)
SPEC. SCH#11 (SPECIAL PEOPLE ON SAT)

Je963
L3m1s1,12531505100G55165T6,8,1855»13,512;
L4=8,1s8,513

10 ¢ ~6

11 L5=121,4565%5%54%515151;
12 L5-2%1,555355555515121;
13 L5slsdrbsbsbssrllslyl; 7
14 L5%9%2; <t

15 L6=8%0,5%04 15, 11%05

1
2
3
4
5
6 L1=DEC 15,1981;
7
7
8
g

16 ¢ 9
17 L7=0re19=309200,00405100,270,90;
18 C

19 L8=8,12;

2C L9-120.33,047425125,04220,BRICK & IN;
21 L9-2=3450,91,AIR SPACE;

22 L9-3=0,66750.33,38,+2,8BLO0CKsBIN;

23 L9-4234,0,658, INSIDE AIR FILM;

24 L1GC=1925354;

Cards nurbered by camputer - not input.

Program Index. The "L" stands for the
I0AD program. The "S" stands for the
SYSTEM proyram. A "C" can be used to
provide a coment to assist in data

input.

"1" is the card index. The "=" term
inates the label with data to follow.

Anything which appears after the data
terminator (the semicolon) is used as

comments.
More than one card may be used to
present data by not using temminators.

SHADE CARD

EXTERNAL SHADE -TREES @ 90X TRANS,

RESPONSE FACTOR CARD

STANDARD DELAYED SURF. USED
1ST MATERIAL CARD
2ND MATERIAL CARD
3RDs LETTER B FORCES 6TH FIELD DA
4TH MATERIAL CARD
DELAYED SURFACE #3 MAKE-UP

6.
7.

10.

Data can be defaulted.

Only 10 standard schedules are provided.
Here, a special schedule is called for
on Saturday and will be defined in the
first L6 card.

This schedule gives 9, type 2 schedules
(or 100% on). The 9* is a short cut
method of duplicating data.

L6 is the special schedule card (called
by the "11" on card 1L5). The card
shows that the first 8 hours the load
is set at 0%, etc.

Surface types are defined on the L8
card. The type 8 surface (a brick, air
space, concrete bloack, insulation, gyp
board) is defined as surface code #l.

FIGURE 2.11(a) - EXAMPLE OF INPUT DATA
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11.

DELAYED SURFACES CARDS

FRONT WALL-ALL DATA INPUT
REAR WALL -SIMULAR SURFACE @ 0 AZ

D3~ LARGER X&Y WILL ALLOW SHADOW

25 C

26 L11-120515e755¢22250515121518059057:27»
26 : 2435050,0 11 13

27 L11-2=1,238,0526; / v

28 LL11-3%051ye75502+25022093222705905749

28 2135052135913

29 L11-4%Cy1lye7554292505454510,5243,05,05243,
29 105C»2435605939243536553»524353452
29 Ge992643560529495243560553524351050»
29 243510510524350010;

30 L11-5%5352955524350,0,10;
31 L11-6=592E50,933 '

32 L11-725,385279532,213; _
33 L11-8=7,28,90,33; =14
34 L11-92CG»25¢7525158550,1400;
35 Lil-1¢=0532,295,1100;

36 C

37 L1225 ¢25375270590,85165 15
38 ¢ 16

39 L13-=129e800e59¢52422592214256514215551»

39 180’90,7’3’30530’3053
40 L13-2=1,2312,90,233;
41 L13-321,312,05933

- The second delayed surface, D #3,

L11-2, is the same as the first
delayed surface except that the
assumed SOUTH (180)is changed to
an assumed NORTH (0) orientation
in field No. ]0. Note that

the "@6" is used to indicate

. similar data to that in L11-1,

otherwise a semicolon would
default data to standard values.
Note that although the second

surface's point of origin is on
the opposite corner of the
building from the first surface,
the coordinates for the vertex is
given as 0,0,0. The vertex is
not important since no shading is
involved.

D4~LONG FORM W/WINDOW —NORTH
D5-DEFAULTS USED.

COUBLE SIM., SURFACE
ROOF SECTION
E/R wALL
QUICK SURFACE CARDS
DAMPERS IN E/R
WINDOW & DOJOR(GLASS) CARDS

ASSUMED SOUTH(FRONT) (22)
ASSUMED EAST(RT SIDE) (21)
ASSUMED NORTH(REAR) (22)

12. D #3 is a shadowed wall.

14.

1s5.

16.

The trees
that produce the shadow is in-

.dicated as #1 shade surface. See

Carda L7.

. No data between commas indicate a

defaulted value.

bouble referencing in D #8. 1In
some cases this does not work.
True size and window set back is
an easy way to account for window

-shadow.

If repetition number is not given
in order, the program will renumber
in order. The user is cautioned to
reference to the computer set
numbers.

FIGURE 2.11(b) - EXAMPLE OF INPUT DATA
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18.

L13-4!’¢8)o5’05:.2:102,2’20.:452031’5p1)
2705905241921 35052135345513
L13=5m3]1 005055055420 72505160¢8s50530525551»

ASSUMED WEST(LFT SIDE) (1)

180,90510,20; FRONT DOOR
L13-6%5,212,0,93; REAR DOOR
C ' | A SHADOW PICTURES
L14=G=5,2,103 : ,
¢ A7 INTERNAL SURFACES

L15-1%320C), 4325156728005 43252575
L1S-1%3200,,32,3,8/28009 4325459}
L15-I=3900:¢y 32,5510} '
LiE=I=20300s 5051572000950 2953
L1E-1=22000,5053,57200095054,55;
L15-1%2000543510»1172000543510,12;

CEILING # 1 & 2

CEILING #3 & 4

CENTER CEILING #5

IMAGINARY INT. SURFe (NOTE HIGH U)
IMAGINARY INT. SURF,

INTERNAL WALL #10 & 11

L15-I=700)62511s12; 18 #12

C . , UNDERGROUND SURFACE
L15-Us300Gs041739000sC.023

C UNDERGROUND TEMP.
L16245,45,50,555,60570»T75580,7556556095C;

C SPACE CARDS

L17-1=0,37200532000560072925%545Q51927¢7>
360209250049 399519259999 93 ‘
L1E6=-1-Ds1/Gs22%1,5/1%1,67U=1} 19
L17-2=1,2800,26000; 20
L16-2-D=21%4/Ga21%2/In2,7/Us1}

Two surfaces are described on one card
by using the slash.

Very low "U" factors are appropriate
for underground surfaces if well with-
4in the building‘s border. '

ASSUMED SOUTH(FRONT)
ASSUMED EAST{(RT SIDE)

-19. Data is defaulted.

20. A crack method is specified here for
infiltration. Leakage rates must
be given in appropriate surface cards.

- FIGURE 2.11(c) - EXAMPLE OF INPUT DATA
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21,

22.

76 L17-3=1;-€21

77 L18=3-D=2/G=22%3,6/1%3,8/Us1;

81 L17-4%152653;

82 L16-4-D=3/G=4/I=4,9/U=1; :
86 L17-5%,390005,39000Cs60,7252005450s129
86 ¢792¢699290e4%929921915e2995003
87 L16=5=I25,6,758,9/U=2;

89 L17-6205,3200515000,3572s318513 22
90 L17-7=652800,14000;

91 L17-8=¢63

92 L17-9=73 23

93 L17~1026539000,195000; &

94 L17~1120s140051400054C972509 9254951991l -

94 5920000592219295992513
95 [17~11=0514005140C0s40572553451552s>»
95 29359334915 04}

96 L1t~6-0=5,2%9/1=1;

98 L18~T7-D=B,2%9/1=2;

100 L18~8-D=6,2%9/I=3;

102 L18=9=(%7,2%Q/]=4;

104 L18~10-0%26%¥9/1=5,10,113
106 L18-11-D=G,10/I=10,12/Q=1;
109 L1€-12-D=9,10/1=11,12;

111 €

Terminator here does not default
data as with surface data; rather,
data from referenced zone is

used.

Air change rate.

ASSUMED NORTH(REAR)
ASSUMED WEST(LFT SIDE)

CENTER ZONE(AIRCHANGE METH)

ASSUMED SOUTH (FRONT) PLEN
ASSUMED EAST (RT SIDE) PLEN
ASSUMED NORTH (REAR) PLEN
ASSUMED WEST (LFT SIDE) PLEN
CENTER PLEN .

EQUIP, ROOM

COMPUTER ROOM

EQUIP ROOM
COMPUTER ROOM

23. It is recommended to set the uncon-
ditioned room temperature to that of
the surrounding spaces. Only when a
room temperature difference is con-
sistently different (i.e., refrigerated,
etc.) should a different temperature
space be used. It may be necessary
to reset the load values in the space
card (S12) if large heat loads are anti-

- cipated from unconditioned surrounding

spaces. '

24,  Calculated load is not included in
Toad summation. This is important .
so that building load is not in-
fluenced by unconditioned space.

FIGURE 2.11(d) - EXAMPLE OF INPUT DATA.
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112
113
114
115
116
117
117
119
121
125
125
127
128
129
130
131
132
133
134
135
136
137
138
136
140

141

142
143

¢

S1sSEB EXAMPLE 3;
S2%1+1512531,03

S3e85196s191513-26
bl li-Sh 25

S@—l'Qé2)95)55):1(2:89)66))
10(2577573483)57(2595,5,55)3
S4=-2%24(2,95,55); 27
S4=3m24(2sT755T241)/24(257549573) 3
S4-5u86(2595555)s1(2580s86))
10(1,7757342)57(2595,55);

C

S5-127{0)510(1G)s700);
$5=2= 24(0);
$5=3=%24(1.0};
S6=1319251515151913s2523
S6-22153535353535353,33;

S6=3m]19bybd989%s05%94943

S6-430y2519191515142523
S6=52(,8%3; == 29
S6-6%152955555955592+23

C

ST-1m1s1513
$S7-281,1,256915351051523
S7T-3s1,1,563

ST=4=1y154;

$7-581,15%3%
S8-1%10555,90,170,HO0T WAVER;

25.

26.
27..

A ramping thermostat is simulated to
bring on equipment early if high or low
night time temperatures occur.
Proportional thermostat.

Dead-Band thermostat.

SYSTEM CARDS
HEADER
RUN ANALYSIS
PRINT DATA
SCHEDULES

WEEKDAY THERMOSTAT OUTSIDE . ZONES
WEEKEND THERMOSTAT
SEASONAL DX THRMO.-= 28

WEEKDAY THERMOSTAT CENTER ZONE
SCHEDULES
VENT SCH/ EQUIP SCH
WEEKEND VENT
PROCESS SCH. :
#1 THRMO SCH (wEEKLY OUTSIDE ZONES)
#2, WINTER C/R SCH

#3» SUMMER C/R

SCH

#4, VENTILATIDN & PRBCESS SCH.

#1 THRMO SCH (WEEKLY CENTER ZONE)

TINE OF YEAR

(SEASDNAL) SCHEDULES

YR SCH FOR COUTSIDE IONES-wm=30
YEAR SCH FODOR C/K DX
YEAR SCH FOR CENTER ZONE

YEAR SCH FOR VENT AND PROC
- YEAR SCH FOR VENT AND PROC
RESEY SCH.
' 28. Computer Room Thermo. (Winter Operation)

Dead-Band with close tolerance.

29. S6-5 schedule - all days using S5-3
card. »

30. Schedule #1, beginning 1lst of year.

FIGURE 2.11(e) - EXAMPLE OF INPUT DATA
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144 C INTERNAL DELAYED SURFACE
145 S9-1%84,0,67,CEILING AIR SURFACE/ , '

146 Ce0625504035530e5025»ACOUSTICAL TILE/

147 345067 INSIDE AIR SURFACE 3 .

148 510-1'1:2)3i‘&\\ CEILING OVER SPACE

149 S1¢=-2=13 ~ 31 , CEILING OVER PLENUM
150 S1¢-3=3,2,1; A FLOCR OF PLENUM

151 C ' FAN SYSTEM/SPACE CARDS
152 S11-1%12555551600525255254505045»052C» ’

152 5555951585354 15 =32 VAV SYSTEM

153 S11-2%551s 9100925591 9293155050515-1; COMPL,RODM DX UNIT

154 512-1-1,1,0,44:;0@,0,100}313;9%,1&_‘_33

15¢ 80000, 10556582515 32005FRONT ZONE(ASSUMED SOUTH) 3
155 S12-2=152,054000505100052C051,0,»

155 . BOO0O»10s575322192600,RT SIDE ZONE(ASSUMED EAST);
156 512-3-1,3,9,«000,0,1000,zzofTTUT“——~—~, ,

156 E00C0s10s 985225193200, REAR ZONE(ASSUMED NORTH);
157 S12-431,4,50,4000,0,100052005150»

157 £00005105595825152800, LFTTSIDE ZONE(ASSUMED WEST);
158 S12-5%1,5,0,380005550,5005,100,3, 200000,

158 7600000105510,3251,3B000,CENTER 23 _

159 512-6-1,6,1,1,eooo,e,3{32Q3,g<§zg?,PLeNUH OVER FRONT ZONE;

33

31. Special surface defined to o 33.  Surface index (S10 card) and
simulate heat transfer between square foot area are defined
space and plenum puts S9 cards , with each space.
into order of layers found in
actual surface. '

34. Once the program encounters an

» _ K . ' _ alpha character, the remaining
32, VAV will ventilate using schedule ' : fields, up to the last field,

87-3 will default. The alpha .
: characters are in_the last field

of this card,

FIGURE 2,.11(f) - EXAMPLE OF INPUT DATA
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160 S12-7=1575152540005%535,280052,2800, PLENUM OVER RT SIDE ZONE} i

161 S12-8%1,8,153,40005453,3200,2,3200,PLENUM OVER REAR ZONE3 ,

162 512-9%1,95194440005453,280052,2800, PLENUM OVER LFT SIDE 2ONE; <35
163 S12-10=1,105155,38000545353900052539000, PLENUM OVER CENTER ZONE;

164 S12-11%2,1250,050952»15000,480005»COMPUTER ROOM;

165 $16431,220051515125315350,56%80; BOILER

166 S15%4515110945151251535105,45520.> 36

166 5 102,65 98,90 82,98 69,101 35,103,

166 5 100565 97,90 86,98 BC»101 525103»
166 5 145,10 39540 65,70 100,100 110,125;
167 S16%75510535;
168 S17%48,4,%,
168 85, 10051C0
168 65, 94,105

CHILLER
COCLING TOWER

168  100,9C,107 [

168 105,86»110 | . '

168 110,7951153 DX UNIT FOR COMP, ROOM

169 S18=50,40,30,85} PUMP CARD :

170 51931054y 5 3 <= 37 HWK CIR PUMP FOR SOLAR COLL.

171 5202125245599, 7; _ MISC.

35. Uncontrolled zones are not defined. 37. Process loads are defined to simulate
energy required for pumps used that

36. Performance curves for boiler, ' are for auxillary equipment

chillers, and DX/UNITS defined on 1nput

FIGURE 2.11(g) - EXAMPLE OF INPUT DATA



NOTES AND COMMENTS




SECTION 3

NECAP INPUT PROCESSOR PROGRAM

3.1. OBJECTIVE AND DESCRIPTION

The NECAP input processor program (NIPP) performs a variety of functions,
all related to the revised NECAP-4 input data structure. Its basic function
is to simplify input procedures. It also converts the input data from a free-
format form consisting of numbers and special characters, into an all numeric
fixed-format form ready for processing by the Thermal Load Analysis Program
(TLAP) and the Systems Energy Simulation Program (SESP). The processor
program, while it is converting the form, will also add default values where
necessary, reorganize the card numbers, perform data verification, and flag
errors encountered.

The program processes one record (card) at a time. It reconstructs the
record as directed by the index characters, loading in default values for
variables not explicity defined by the user. If a record is designated as
being similar to another record, the program will copy into the undefined
variable positions, their respective values from the original record instead
of the normal default values. This procedure allows the user to define only
those variables on a record that he feels are necessary for proper .execution,

As the NIPP program executes, it maintains a record of the types of cards
used and their number of occurrences, If a particular label is repeated, the
program will either compute a new label for repeatable cards, or for non-

"repeatable omes it will retain the variables from the latest card processed.
An advantage of this feature is to allow the user to change values on a non-
repeatable card by just adding a new card to the end of the deck.

The second step within the NIPP program, data verification analysis,
.checks input values for their proper range and compatiblity with other input
values. Errors are indicated on the verification output. The program may
terminate prematurely if it encounters a data item which, because it is out of
bounds, affects analysis of subsequent data.

The processor performs extensive error diagnosis on the input  records.’
It flags two levels of errors =~ warnings and critical errors. Warnings
usually designate that the program has made some modification to the data
record and then continued processing the record. Critical errors on the other
hand normally terminate record -processing while the program moves onto
following records. Errors should be corrected before TLAP or SESP are
executed, If critical errors occur a message is printed onto all output
files.



'3,2. INPUT DATA

. The basic unit of the input structure is the record (card). The record
is used to define a specific set of input parameters called the wvariable
list. The.specific set to be defined is delineated by the record’s label.
The input method is described in the NECAP Input Manual.

The two basic components of a record are the label and the variable
list. They are separated by an equal (=). The variable list is terminated by
either a semi-colon (;) or a slash (/) An example of an input record is
shown below,

L1l-4 = 3, @ 10, 2703

The record card’s label 'is used to define three important pieces of
_information: the appropriate program to be used, the particular set of
variables to be defined, and the sequence of cards with similar lables. The
lable may begin anywhere on a record. However, it must begin with either the
letter ‘L’ or the letter ‘S’ which is immediately followed by a number, e.g.
L12 is correct, T3 is incorrect. Certain cards that require a ‘surface index’
or ‘repetition number’ to complete the card label are exceptions. The

‘repetition number’, defines the sequence of similarly labeled cards. If the
‘user.decides to exclude this part of the label, the program will automatically
sequence the cards as encountered. :

The variable list of a card is composed of a set sequence of data items
separated by a comma (,). The program recognizes a data item by its position
within the set sequence. Every data item on a card is either explicitly
defined by placing a number in a data item position or implicitly defined by
skipping over a variable position. ' '

Implicit definition is done one of 5 ways:
Y } . .
Leaving a blank or a series of blanks between two commas
Immediately following one comma by a second
Using the ‘skip index’ to pass over a position or a series of positions
. Terminating the record before the position is reached
. Omitting the card from the deck

VB WN -
L]

‘The last method would cause. the entire variable list of the omitted card to
take -on default values. Examples are illustrated in Section 2., Default
values are given in the last column of the Input Manual instructions.

The program processes the variable list until it encounters a variable
list terminator. The user can spread the input data list over several cards.
This feature can also be used to enhance the input deck readability since a
comment may be added to the record card after the terminator.

Certain characters can be used to simplify the key-punching of a record.
Various other characters are necessary to convey the correct information. A
list of these characters and rules of use are glven in Section 4, of the NECAP
Input Manual.




A special fepord, the comment card, can be used to make the input file
more readable to the user. The program recognizes comment cards by the char-
acter ‘C’ in the first column of a record. The program will only echo the-
card.

3.3. OUTPUT REPORTS FOR NIPP

The processor program has tﬁree.distinct output reports. They are the
NIPP Diagnostic, TLAP Data Verification, and SESP Data Verificatiom.

3.3.1. NIPP DIAGNOSTIC OUTPUT'REPORT-

NIPP uses the input data for diagnostics. The extent of the output is
directed by using the LO and SO cards. Either a LO or a SO card is used
with a normal NECAP run, - When only TLAP or SESP is run, the appropriate
LO or SO card is included. There are 6 items which may be requested on
the LO and SO cards. These are given in Table 3.1. ~The use of all the -
diagnostics will usually generate large amounts of outputs and their use
should only be for serious errors which cannot be found by other means.
The 1O or SO card must be the first cards in the deck so that all diag-
nostics printout requested may be performed. Not using a LO or SO card
limits printout. N

A summary explaining the processing is shown in Figure 3.l.
Processing is reported as a warning so that the user is informed of the
action taken. Warnings are error flags numbered 25 or less. CRITICAL
errors are flags numbered 26 or greater., Error flags are given in Tables
3.2 (warning) and 3.3 (critical).

Unless a critical error has been encountered during decoding, the
former two files are ready for processing-'by TLAP  or by SESP,
respectively. v

. [

The output report will always contain an echo of the input records, a
fixed 80 character card image file, This is the TLAP and SESP input
data. Unless the.user requests diagnostic output, only critical errors
.are flagged with a short message printed at the ‘end of the card image
file, and the total number of errors with short descriptions of critical
ones are printed onto the diagnostic file. Figures 3.2 and 3.3 show a
print file which contains diagnostic information about the data contained
in the TLAP and SESP input.

3.3.2. TLAP DATA VERIFICATION

The program now checks the input data deck required for the Thermal
.Load Analysis Program. The routine which performs the data verification
1s called DATAV. As each card is read, each data field is interrogated
for:

l. correct sequence

2. proper range

3, insufficient or extraneous data
4, misplaced data ‘

5. proper format



As errors are discovered, they are indicated on the output report .

immediately following the listing of the data cards.
Three types of errors are signaled. They are: WARNINGS, SEVERE ERRORS, .
and TERMINAL ERRORS. :

WARNINGS are errors which are not likeiy to cause an unsuccessful run, but
which may cause incorrect results. WARNINGS arise for the following
conditions: .

ls -Data in columns of the card where no data is supposed ﬁo be
2. Number of surface indicators stipulated differs from the
actual number given

SEVERE ERRORS result from only one kind of error; when the data is out of .
bounds. Every data item that has an upper and/or lower limit is checked
to ensure that it obeys the limit. SEVERE ERRORS will definitely cause
incorrect results, yet they may or may not cause the Thermal Load Analysis
Program to terminate. These errors tend to propagate through the program
and may cause quite unrealistic results.

" TERMINAL ERROR will stop the Thermal Load Analysis Program instantly. The
DATAV subroutine will terminate itself prematurely if it encounters a data
item which, because it is out of bounds or is an error of the terminal
type, affects analysis of subsequent data. Any data item which is used as
a looping factor is subject to this kind of comnstraint. Terminal errors
are caused by:

1. An alpha character in a number field

2, A special character in a number field

3. More than one decimal point in a number field
4. Trailing or embedded blanks in a number field
5. Unknown punches

Error messages, 1f any, are listed after each card image on the output
page, FEach message is identified by type, reason for error, and where on the
card the error occurs. At the end of the run, whether or not the DATAV was
able to fully scan the entire input deck, there is provided a summary listing
of the three typs of errors that may occur. If the entire deck is scanned and
there are no errors detected, the program omits the summary and prints a
message that the data 1is error-free. The last page of output summarizes
required array sizes for the particular configuration being run. Appendix A
can be consulted for interpretation of these parameters. Examples of the type
of output reports received from the DATAV are illustrated in figure 3.2.

3.3.3, SESP DATA VERIFICATION

After SESP data goes through diagnostics, the NIPP program will perform
data verification analysis. The SESP card image output is rewound and then
input quantities are checked for proper range and continuity with other input
values. An example is included in Figure 3.3,



The routine which performs the SESP data verification is called SYSCHK,
As each card is read, each data field is checked for:

1. correct sequence
2. proper range

3. misplaced data
4, proper format

As errors are discovered, they are indicated beside the value which is in
error. If insufficient or extraneous data 1s encountered, the program may
abort because of illegal data within a field. SYSCHK makes no distinction as
to the severity of errors, and if 10 or more errors are encountered the
program will abort after all cards have been checked. '

If no errors are encountered a message is written to the diagnostic file
stating this and data echo is suppressed. If any errors are detected, data
echo will be written flagging the item that is in error. If errors are
detected, they should be corrected before running SESP. '
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__.,___,__51SIEHS_EHEIHEEBINB_AMJLﬂlﬂﬁ:LARc 114
HAMPTINNs YA, 118
PaNa LIENSEN Lic
SES _BASE~LONG 11
DEC 1%,1951 L1F
P
0]
~—THE FOLLOWING LINES ARE SYTF CHARACTERISYTIC AND SYUDY PARAMETER DAYA.
— o _LATITUDE _LDNGITUDE cLEA&NES&_CLEARHESS~Bu1Ln1uG
DEGREE‘ DEGRFEFE TIME 20ONE NN = SI!M NOL = WIN AZIMITH
37,000 16,000 5.000 2960 2060 200,000 124
DPYION VENT . EAN COLD _AIR HOT AIR
CODE AIR PRESS, TEMP TERP
2.000 2100 2,000 55,000 120.000 128
PUTLOING ALTITUDE
10400 L 34
_SUMMER _DESIGN DAY DATA
MAX.  DRT AVGs DEW NIND
NaY _BANGE PI._ TEMP,. SPEED
85,000 16,000  76.000 B8.000 L38
T WINTER DESIGN DAY DATA
e MINe . DBTYT ___ _AVG, DEW ___WIND
GBT _RANGE ___ PT,. TEMP, SPEFD
18,000 5,060 13,09 12,0040 Y

_ STARTING _STARTING _STUDY ___ CHRISTMAS INITIAL TEMP

OAY MONTH LENGTH LENGTH ‘WALL + ROOF

EXAMPLE OF OUTPUT FROM VERIFICATION FOR LOAD PROGRAM
FIGURE 3.2(b) .




__THE FCOULOMING LINE CONTAINS THE NUMBER OF DIFFERENT TYPES OF DELAYED SUPFACES AND OF STANDARD SURFACES RESPECTIVELY.

32,00 2,00 187
— THE FOLLOWING LINE(S) CONTAIN STANDARD SURFACE CODES
8.00 12.00 Lea
viHE FOLLOWING L INES CONTAIN DATA TO BF ANALYZED FOR NON-STANDARD SURFACE 1
THE FOLLOWING LINE CCNTAINS THE NUMBER OF LAYERS FQR NON-STANDARD SURFACE 1
4.00 : L108= 3
THE FCLLOWING LINES CONTAIN {AYFR DESCRIPTION DATA EOR NON-STANDARD SUREACE _ 3
233000 - _.2420C 125,000600 222000 0.,00000BRICK & 1IN
0400000 0,00000 _ 0.00000  C.D000Q__ .G10COAYR SPACE
66700 .33000 _38,00000 +200Q0.___0.000COBLACK, BIN
0.00000__ 0,00000 _0,00000 __0.00000 __L.458COINSIDE AIR FI{M
THE FOLLOWING LINE CONTAINS THE NUMBER OF DELAYED HFAT TRANSEER SURFACES,
N 1¢.00 1112
—G___THE FOLLOWING TO LINES CONTAIN OATA ON DELAYED HEAT TRANSEER SUREACE 1
- O -
- SURFACE __GROUND _ INF, FLOW
ABSORBT-N PEFLECT~-N COFFF.
#1850 +2C0 02000 o L11A= 1
NO. OF __ _NO, NF X NO, OF Y SHADE SUR SURFACE  SURFACE - T
VFRTICES DIVISIONS DIVISIONS NOT USED -~ ROUGHNESS INDEX
- o 1,000 1,000~ 1,000 1,000 2,000 1,000 L118= 1
THE FOULOWING OATA DESCRIBES DELAYED HEAT TRANSFER SURFACE 1
_ wommm=VERTEX COCRCINATESm===m= - AZIMUTH __ TILT ++% DERIVED DATA 44+
X Y 2 HE IGHT WIDTH ANGLE ANGLE ORYENTAYION AREA
0.000 0.000 0.000 14270 243,000 120,000 20.000 ESFE 1286 .6 1110- 3~

THIS SURFACE HAS NO SHADING

EXAMPLE OF QUTPUT FROM VERIFICATION FOR LOAD PROGRAM

FIGURE 3.2(c)




AEEARIRAIRRRRSRRE R R ek Rk b RR Rk kRt khphhese DATA VERTFICATION OF SESP CARD DATA ®¥xkdsdkdhkks bkt ddtbhtskhbrkbbhbhbds

e O ERRORS WERE DETECTED MITH THE DATA

______,__CAR.D__SI,,L_EBD.JECIJAME_-;_SYSTEMS ENGINEFRING BUTIDINGsLARC

e ..CARD SO: TEMPERATURE PRINT KEYS

0,0 _8UG(4)
0.0 _BUGLA)
-_— 0+0._ BUGLT)
£.0_ _3UG(8)

CARD_S2: GENERAL DATA

1 _HOUR OF YEAR AT WHICH SIMULATION MAY BREGIN

8760 HDUF QOF YEAR AT WHICH SIMULATI ON _MAY_END.

0 _OUTPUT TAPE OPTION FLAG

. CARD S3: PRINTOUTS

_1_- NUMBER DF PRINTOUTS DESIRED

PRINT PERIDD NCa 1

5089 _HOUR _OF YEAR AT WHICH PRINT BEGINS,

5112 HOUR OF YFAR AT WHICH PRINT ENDS,

1 __0OPTIOMAL PRINT FLAGE: LEVEL 1 HOURLY SUMMARIES Data has been abbreviated
.1 _OPTIONAL PRINT FLAG: LEVEL 2 Z7ONE SUMMARIES _ for this exauple.

EXAMPLE OF QUTPUT FROM VERIFICATION FOR ';SYSTEMS PROGRAM

T v — FIGURE 3.3(a) —
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___CARD Sé&: THERMDSTATY SCHEDULES

5 - NUMBER JF THERMAOSTAY SCHEDULES

- . THERMOSTAT NUMBER 1

_HOUR _OF DAY _ THERM TYPE MI 1 IMIT (0OW LIMIT

S U 2. 95.00C 55,000
I [ 2 2 95.000 55,000

3 2 95.000 55.000

4 2 95 .£00 55.000

5 2 35.000 55.000

5 2 G5.000 55,0040

1 2 80.000 _____ 66.000

i 1 77.0660 _ 73.830

9. 1 12.000 73.830

10 1 I2.000_ _ 73,E3Q0

11 B 72.€Q0 23,4530

12 1 77,000 73,830

w 13 1 7?_‘.9012____13..&30
—— 18 1 72,000 73,830
16 1 72.000 - 73,830

17 1 77.060___ 73.830

18 2 95,000 55,000

19 2 95.000 55.000

20 2 9% ,000 55.000

21 d 95,000 55,000

22 2 95,000 55,000

23 2 95.000. 55.000

2% 2 95.000  _  55.000

EXAMPLE“OF OQUTPUT FROM VERIFICATION FOR SYSTEMS PROGRAM

e - - : ~———~ FIGURE 3.3(b)




___CA®D S11: FAN_CARD

2 = NUFBER OF ENFRGY OYSTRIRUTION SYSTEMS

i FAN_ SYSTEM NUMAER 1 CARD_FIFLD
o 12,0  TYPE OF DISTRIRUTION SYSTEM: 1

VARTARLE VOLUME

5.0 ND. DF 20MES ON SYSTEM 2
_ 5.0 RELATIVE HUMIDITY SETPOINT 2 — _
660,00 _MINIMUM OUTSIDE AIR. 4 “
" 2.0 _MIXED AIR OpTION 5
2.0 _VARIABIF YNLUME FAN CONIRDOL TYPE &
:‘." 5,00 _SUPELY FAN PRESSURE 9
e~ 0.00 RETURN FAN BRESSURE 16
Z . w5 EXHAUST EAN PRESSURE 1 _
o 0.0 __ VAV REHEAT COIL DPIIAM 12
. 2040 VAV 80X MINIMUM_ATR (PCT) 13
T 55,0 _HOT. DECK/AHU_DISCHARGE_TEMP, 14
1.0 BASEBCARD RADIATION SCHEDULE 18
3.0 _FAN SYSTEN SHUTRFE CODE 27
4.0 VENTILATION SCHEDULE. CCDES 28
_ 1.0__HUMIDISTAT LOCATION 29
0.0 DX/HEAT PUMP INDEX 30
—— - ——----— - EXAMPLE OF OUTPUT FROM VERIFICATION FOR SYSTEMS PROGRAM
FIGURE 3.3(c) R
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- CARND S12: ZONE DATA

11_=- NUMBER QOF ZONES

e _CARD NOD. b O TYPE QOF ZCONE (O=NON~PLENLM,1=PLENUM)

. ' 1__FAN SYSTEM INDEX

1.0 LOADS SPACE_NQ.

4000,00 SUPPLY AIR CFM

0,00 EXHAUST AIP CFM

1000.00 _BASERCARD NUTPUT

. ' 220,00 ACTIVE LENGTH QOF BASERQARD

10 YEARLY THERMOSTAT SCHEOULE INDEX

W G.._ SPACE DESIGN HEATING CAPACITY
' 80000._ SPACE DESIGN.CODLING CAPACITY

W i

10.006 KEIGHT NF ENRNMISHINGS.

1.000 _MULTIPLICATION FACTOR.

50000 PLENUM NUMBER ABNVE SPACE

2.0 SURFACE 1 TYPE _ .
1.0 _RESPOMSE FACTGR INDEX DE SUREACE 1
3200.00 AREA DF SUPEACE 1

s EXAMPLE OF OUTPUT FROM VERIFICATION FOR SYSTEMS PROGRAM -
e FIGURE 3.3(d)
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g :} NECAP DIAGNOSTICS CARDS
3
Field
No. Variable Description and Comments Limits Default
1 Amount of diagnostic information to be printed at the end of the
INPUT check 0 to 2 2
' 0 = No echo
1 = Print syntax error at end of INPUT process
2 = Print syntax error out when card is processed
Print bugs for variable temperature routines in SESP to: 0 = off 1 = on
2 SPACE RESPONSE FACTOR CALCULATIONS Oor 1 0
3. Summary of Internal H.T.S calcualtions 0Oorl 0
4 Detailed INTERNAL SPACE TEMPERATURE CALCUALTIONS Oorl 0
5 Summary print of SPACE RESPONSE FACTORS Oorl 0
6 Print listing of default program values - - 0,1,2,0or 6 0
0 = None
1 = Short
2 = Extended :
6 = Print entire common block

NECAP DIAGNOSTICS CARDS

TABLE 3.1



Table 3.2

SUMMARY OF WARNING CONDITION CODES

WARNING WARNING ACTION

NO. DESCRIPTION TAKEN

1 Label has too many characters. Label is truncated.

2 Multiple non-repeatable cards, Last processed card is kept.

» Others are dropped.

3 Repetition number is not unique, The repetition number is
corrected to the lowest
unique value,

4 More variables on a list than Variable Tist is truncated

allowed. to maximum allowed.

5 Repetition number and surface The repetition number is

index not in order, corrected to the lowest
’ unique value.

6 -|Comment card in data deck. Card is ignored.

7 Card added to end of data deck. Card is considered a default
card.

25 Second thermostat card; Card is- processed as part of

(Because of the large number of
variables needed to describe a
thermostat schedule, the program
uses two cards in order to save
storage. This warning highlights
the second card).

the thermostat description.

3-15




Table 3.3

SUMMARY OF CRITICAL ERROR CONDITION CODES

ERROR

NO. CRITICAL ERROR DESCRIPTION ACTION TAKEN

26 First character encountered on a Card is ignored.
card is not an 'L', 'S', or 'C'.

27 Blank card in data deck. Card is ignored.

28 Unrecognizable character embedded Card is ignored.
in card.

29 Too many title cards. Card is ignored.

31 Card index is too large. Program execution

is terminated.
32 Unknown surface index. Card 1is ignored.
33 Invalid surface index. . Card is ignored.

3-16




4.1

SECTION 4
THERMAL LOAD ANALYSIS PROGRAM

OBJECTIVE AND DESCRIPTION

The Thermal Load Analysis Program, a complex of heat transfer,
psychrometric, and geometric subroutines, computes the sensible and

latent loads for each space as well as the block sensible and latent
loads for the building, by accounting for:

1. Transmission gains and losses through walls, roofs,
floors and windows

2. Solar gains through windows

3. Internal gains from people,lights and building equip-
ment

4. Infiltration gains and losses due to wind and thermal
pressure differences across openings

5. Ventilation air gains and losses due to fresh air re-
quirements '

6. Shading effects created by the structure itself (fins,

overhangs, setbacks, etc.) as well as those from
adjacent buildings or structures

Using these capabilities, the Thermal Load Analysis Program can perform
two types of analyses:

.1. Design load analysis - Utilizing user-—defined design
weather data via the L3 card (see NECAP Input Manual),
a 24-hour design day analysis is done for each month to
determine peak heating and cooling requirements for
each space, and for the instantameous summation of the
entire building. No provision is made for carrying

this process on through the Systems Energy Simulation
Program,

2. Hourly energy amnalysis <« Utilizing actual hourly
weather data, hourly heating and cooling requirements
for. each space are calculated for an entire year of

building operation, and results stored on computer file
for use by other programs.

The input to the Thermal Load Analysis Program reflects building
architecture, building construction, building surroundings, 1local
weather, and pertinent location of the sun. The output consists of
hourly weather and psychrometric data and hourly sensible loads, latent

- loads, return air lighting loads, and equipment and lighting power

consumption for each building space. All calculations are performed in

4-1



42

accordance with algorithms set forth by ASHRAE in their publication
"Procedures -for Determining Heating and Cooling Loads for Computerized
Energy Calculations" (Reference 1). The program flow chart is shown in
Figure 4.1.

"The calculations in the Thermal Load Analysis Program are performed
for constant temperature spaces. After the Thermal Load Analysis

Program results are obtained, they are combined with the Systems Energy

Simulation Program, which uses thermostat schedules and generates energy
consumptions for various systems. As a result, the system’s energy
requirements can be made without having to run the Thermal Load Analysis
Program for each variable to be studied.

INPUT DATA

Before the input data can be prepared, the user must grasp the
meaning of certaln definitions, and toward that end he is encouraged to
read the following carefully.

4.2.1 Building Coordinate System

In order to properly communicate to the computer the special
relationship between shading surfaces and surfaces which are being
shaded, a coordinate system can be attached to the building and used to
describe the location of surfaces, Figure 4.2 shows the recommended
coordindte system. In this coordinate system, the front of the building.
lies in the xz plane. The origin, as viewed by.a person outside the
building, lies at the lower left hand corner of the building front. The
z—axis points straight upward. For non-rectangular surfaces, i.e.,
surfaces having more than 4 corners, the order in which the corners are
described should follow a righthanded order about the outward normal, as
shown in Figure 4.3. Counterclockwise order adds area, while clockwise
subtracts area.

4,2,2 Building Azimuth Angle

Building azimuth angie expresses the orientation of the building
coordinate system relative to the points of the compass. It is defined
as the angle clockwise from true north to the assumed north or Y-axis,

"as shown in Figure 4.4, For example, a building with a NW frontal

exposure would use a building azimuth angle of 135°,

4.2.3 Surface Description

The user 1is given two methods for numerically describing a
surface to the computer. The first can be used to describe any shape of
surface using point coordinates. The second is a simplified method
which can be used for rectangular surfaces only. Method 1 (long form)
requires that the x, y, 2z coordinates for all surface vertices be
defined. From this data, the computer internally generates the
additional information it requires, i.e., surface area and orientation
(tilt angle and azimuth angle). Some users may feel that this method is

b=-2



tedious, and may desire to use Method 2 (short form) when the surfaces
are rectangular in shape. Method 2 requires entering only the following
data: .

1. x, y, z coordinates of the lower left hand cormer
2. height

3. width

4, tilt angle

5., azimuth angle

Using this data, the computer generates the remaining sets of x, y, 2
coordinates and the surface area. If the surface being described with
Method 2 never experiences any shading, the user needs only to enter
data for items 2 through 5. The program will automatically, by default,
locate the surface at the origin with the specified azimuth and tilt
angles.

Since most buildings are made up of rectangular surfaces, it 1is
expected that the user would make most use of Method 2. Method 1 would
be reserved for non-rectangular surfaces, or surfaces that have special
shading problems.

4.2.4 Surface Tilt Angle

Surface tilt angle is defined as the angle between a horizontal
plane and the surface in consideration. The value of tilt angle changes
" between 0% and 180°. A verticle surface would use a tilt angle of 90°

as shown in Figure 4.5. '

4.2.,5 Surface Azimuth Angle

Surface azimuth angle 1is the angle of the surface in congid-
eration with respect to the building. It is defined as the clockwise
angle from the assumed Y-axis of ‘the building, to the horizontal
projection of the surface outward normal, as viewed from above. A
surface on the front of the building would use a surface azimuth of 180°
as shown in Figure 4.6 and Table 4.2. For horizontal surfaces, rotate
the surface up into a vertical position along any of its sides, and
perform a data takeoff the same as for a vertical surface, except that
the tilt angle is 0.0.. :

4,2.6 Choice of the First Vertex of a Heat Transfer Surface

The following is of the utmost importance:

If a polygon boundary is concave, i.e., if it has a
"dent" in it, always choose the first vertex so that
the first three vertices are convex (see Figure 4.7).
This means that, if you walk from vertex 1 to vertex 2
on the outside of the surface, you must make a left
turn to get to vertex 3. This convention 1s necessary
because it affects coordinate- transformations inside
the program. This convention applies to delayed, quick
and window surfaces.




4,2.7 Types of Heat Transfer Surfaces

Spaces are surrounded by heat transfer surfaces which can be of
several types.

1. Delayed Heat Transfer Surfaces

Thick exterior aboveground surfaces (walls or roofs)
that impede the flow of heat, experience hourly change
in temperature, and therefore have a heat storage
effect. The ASHRAE Response Factor Method 1is used to
calculate this transient heat flow each hour.

2. Quick Heat Transfer Surfaces

Thin exterior aboveground surfaces that experience
hourly change in temperature but have little or no heat
storage effect (e.g. metal doors). A steady state
method is used for calculations. :

3. Windows

Clear or translucent surfaces which transfer heat
through conduction as well as through transmission of
solar rays.

4, Internal Heat Transfer Surfaces

Interior walls or floors across which there is a
temperature difference but experiences slight change in
temperature, and is treated as a steady state heat
transfer surface (e.g. partitioning walls).

5. Underground Surfaces

Slabs on-grade, or surfaces below—-grade exposed to
soil. It experiences slight change in temperature, and
is treated as a steady state heat transfer surface,
using the given monthly ground temperature.

All of these surfaces can transfer sensible energy in or out of
the space. Stored energy appears in the space sometime after it enters
the outside layer of a delayed surface,

4.2.8 Surfaces With Windows

. Often a hole or cutout lies in the middle of a surface. If thé
surface input 1s only described by the outside points, the hole could be
counted twice; once as a glazed surface and once as a part of a heat

b=4



transfer surface. This error should be avoided by one of the following
methods:

1. Use a cut to convert the surface into a doughnut-shaped
polygon, of ten vertices, which surrounds but does not
enclose the hole (Figures 4.8 and 4.9)

2, Divide the surface into several smaller surfaces, none
of which enclose the hole (Figure 4.10)

4.2.9 Shading Surfaces

All heat transfer surfaces must specifically state which shading
surfaces they are to use. For example, suppose that at the end of the
input form for delayed surface #1, there appears the 1list "2, 5, and
6;". The computer program would recognize that common shading surfaces
2, 5, and 6 are to be used for delayed surface #l.

Solar shading of windows is provided by setback of the glass into a

wall, or by shade fins around the window. Generally this would require

. the user to define 3 added shading surfaces for each window. NECAP will

automatically generate these 3 added shading surfaces, simply specifying

the setback and border distances for each window. This 1s explained in

the NECAP Input Manual in the input instructions for L13 card (Field 6
and 7).

4,2,10 HOURLY WEATHER INPUT DATA

Hourly thermal load calculations procedures require the
following weather data for each hour:

1. Month
2. Day
3. Hour

4, Dry=-bulb temperature
5. Wet~bulb termperature
6. Dew point termperature
7. Atmospheric pressure
8. Wind speed

9. Wind direction

10. Cloud type

11, Cloud amount

A NECAP formatted weather tape containing 63 weather stations for
the U.S. mainland is available with the NECAP program. ,

The hourly data may also be obtained £from the National
Oceanographic and  Atmospheric Administration (NOAA), using the 1440
format, or test reference year format. These may be obtained in the
form of either punched cards or magnetic tape, from the National
Climatic Center in Asheville, N.C. .These will have to be processed
through the NECAP Input Processor Program (NIPP) to be converted to the
NECAP format. ‘
. The format of the NOAA weather data, and other detailed
information, is given in Appendix F. The format of the NECAP weather
tape is given in Appendix D,



4.3

4,2,11 BUILDING SIZE LIMITATIONS

The Thermal Load Analysis Program is not limited in the size of
building that it can analyze. There is, however, a limitation due to
the number of values that have been assigned to the dimension statements
(not the measure of distance) within the program. The maximum numbers
are set in the program, and are given in the NECAP Input Manual.

If any one of these limits are exceeded for the building under
study, the program or the input model must be modified. The engineer
can consult Appendix A and prepare the required new dimension statements
to be inserted into the program’s software. Using a set of dimension
cards, with the smallest possible wvalues, can reduce the core
requirement of a small project considerably.

QUTPUT REPORTS

The Thermal Load Analysis Program prints several types of
reports. Some of these reports are received with each execution of the
program, others only if specified. The purpose of these .reports is to
glve the user a summary of the final results, as well as an optional
summary of calculations performed at various stages prior to the final
results.

Eleven types of reports can be created by the Thermal Load
Analysis Program. They are: :

"1, Report L1 Echo of Input Data

2. Report L2 - Title Page — Design Load Analysis
3. Report L3 - Summary of Design Day Weather

4, Report L4 -~ Space Deéign Load Summary

5. Report L5 - Building Design Load Summary

6. Report L6 - Title Page — Hourly Energy Analysis
7. Report L7 - Space and Systems.Load Summary

8. Report L8 ~ Hourly Printout Report Column Headings

'9. Report L9

Hourly Printout Data
10. Report L10 - Surface Shadow Pictures and Shadow Calculations

11, Report L1l - Summary of Recommended Space Heat Extraction
and Addition Rates



For the design load analysis segment, Reports L1, L2, L3, L4, and
L5 are outputs that will always be received. Reports L8, L9, and LI1O
are optional sutputs. For the hourly energy analysis segment, Reports -
L1, L4, L5, L6, L7, and L1l are mandatory outputs; Reports L8, L9, and
L10 are optional outputs.

4.,3.1 REPORT L1 -~ ECHO OF INPUT DATA

To give the user a hard copy record of the input data, the first
report coming out will always be a summary of iunput data read. An
example of the first page of this report is shown in Figure 4,13,

4,3,2 REPORT L2 - TITLE- PAGE - DESIGN LOAD ANALYSIS

Whenever a design load analysis 1is performed, Report L2 is
printed to identify the type of output to follow. Printed as part of
this report are the facility name, location, user’s name, project number
and date (Figure 4.14),

4.3.3 REPORT L3 ~ SUMMARY OF DESIGN DAY WEATHER

As indicated by Figure 4.15, Report L3 summarizes the monthly
design day weather that was generated by the program using the provided
input data. Extrapolation of this data to other months is done using
Carrier temperature correction factors (Reference 2), Use of these
correction factors may yield a WBT equal to or greater than the
corresponding DBT., Therefore, a fix was placed in the program to set
the WBT to at least 3°F lower than the DBT. Design load calculations
are performed for each space for every hour of a design day for 9 months
of cooling, and 1 month of heating. :

4.3.4 REPORT L4 - SPACE DESIGN LOAD SUMMARY

, At the end of the design load analysis, a summary (see Figure
4.16) detailing the components of the peak heating and cooling load is
printed for each building space. An explanation of each item follows:

1. Space No. - defined by order of input.

2. Space Repetition Factor - defined on input L17,

3. Area - defined on input L17.

4, Volume - defined on input L17.

5. Summer Cooling Peak - time of occurance of peak cooling
load (sensible and latent) and corresponding ambient
DBT and WBT. Peak load will always occur during the

5th day of the month, since the design day weather for

each month 1is repeated five days to filter out
initializing effects.

4=7



6. Winter Heating Peak = comments in item 5 also apply
here except peak load is based upon low sensible load
only.

4,3.,5 REPORT L5 -~ BUILDING DESIGN LOAD SUMMARY

Report L5 (see Figure 4.17) is similar to Report L4 except
results are for the time when the sum of the zones or building load has
peaked. Additional items include:

1. Return Air - summation of plenum and non-space lighting
loads.

2. Fan Heat ~ heat produced by supply and return fans.

3. Ventilation Air - heatlng or cooling energy for outside air
taken through the air handler.

4, Supply Air - total building air delivery rates required
for both constant volume and variable volume distribution
systems (Variable volume air will usually be less because
air flow is based on peak building loads, not peak loads
of each space. This is sometimes referred to as the
diversity factor).

4,3.6 REPORT L6 - TITLE PAGE —~ HOURLY ENERGY ANALYSIS

Report L6 (see Figure 4.18) is similar to Report L2 except that
it is produced only for an hourly energy analysis. It includes weather
tape data and initialization of weather factors.

4.3.7 REPORT L7 -~ SPACE AND SYSTEMS LOAD SUMMARY

At the end of the hourly load analysis, a summary is printed for
each building space, detailing the components of the peak heating and
cooling load (see Figure 4.19). This report is identical to reports L4
and L5, except that the peak cooling and heating 1is based upon the
hourly weather data used in the analysis.

4,3.8 REPORT L8 - HOURLY PRINTOUT REPORT COLUMN HEADINGS

Reports L8 and L9 are companion reports. Report L8 (see Figure
4,20) 1indicates the hourly weather and space load data that 1is
calculated by the program, and written each hour by the Thermal Load
Analysis Program on an output file. This report also is an aid in
interpreting the data that is printed as part of Report L9.

4.3.9 REPORT L9 - HOURLY PRINTOUT DATA

Report L9 (see Figure 4,21) is an optional output and summarizes
weather data and calculated space loads for each hour of the analysis.
‘The user 1s cautioned that, if requested, this report could require
several hundred pages of output, depending upon the length of the study

4-8



and the number of spaces in the building. Periods for which this report
is required is set by use of input L4,

4,3.,10 REPORT L10 - SURFACE SHADOW PICTURES AND SHADOW CALCULATIONS

At the user’s option, shadow pictures similar to that shown in
Figure 4.22 can be printed by the computer. The starred area indicates
that portion of the surface which is shaded by added or common sur-
faces. The shadow picture will always be for the first day of the month
desired, since the program computes the sun’s location only during the
first day of each month. All other days in the month are given the same
shadow picture as that received for any hour of that first day.

4,3.11 REPORT L1l - SUMMARY OF RECOMMENDED SPACE HEAT EXTRACTION AND
ADDITION RATES

The Systems Energy Simulation Program (Section 5) requires as
input to it, the maximum heating and cooling capacities provided to each
space. Report L1l (Figure 4.,23) lists the recommended capacities based
upon hourly energy analysis results, The heating and cooling extraction
rates will be used by SESP, unless the user inputs these values. These
quantities are taken directly from the total space cooling, and total
space heating of Report L7 for each undivided space. This value may be
too low for spaces that need fast temperature pick up or cool down when
the equipment is started. It could also be too high if an unusually hot
or cold day is used for the peak energy needs, or if some temperature
excursions are to be allowed.
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Table 4.1

CODE FOR THICKNESS TIMES
EXTINCTION COEFFICIENT

CODE MEANING

1 1/8" sheet

2 k¥f{ = 0.10

3 k¥f = 0.15

b k¥ = 0.20

5 k¥p = 0.40

6 k¥{ = 0.60

7 50% transparent H.A. plate
8 k¥ = 1.00
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L bk bbb bt bbb b s
~ _GEDGRAPHICAL DATA: ) e

LATITUDE = 37.00 CLEARNESS NUMBER(SUMMER) = .96 TIME Z0NE 5,00

LONGITUDE = 76,00 CLEARNESS NUMBER(WINTER) = 496  BLDG AIMTH = 300,00

PROCESS ING PARAM§i§RS° o e —
— “PROCESS CODE = 2 VENT AIR RATE = .100 ~COLD SUPPLY AIR TEMP =  55.0 —
- - T e _EST. FAN PRES. = 2,000 HOT SUPPLY AIR TEMP = 120.0
T T TS 6N DAY PARAMETERSY T T T T T T T T T —

AUTITUDE = " 10,00

"SUMMER: DRY BULB = 95,0 DEW PT = 76,0 TEMP RANGE & 16,0 WIND SP =

$60

. __ WINTER: DRY BULB = 18,0 DEW PT = 13,0 TEMP RANGE = 5.0 WIND SP = 12,00 o
HOURLY ANALYSIS PARAMETYERS: "~ "~ " .
" SELECTED YEAR = 1962 LENGTH OF STUDY = 365 DAYS B T
STARTING MONTH = JAN 'LNGTH OF XMAS scao =0 DAYS N - T
ESTJTEMP = 39,0
HOORLY PRINT. SELECT@QAFRDH . T0_ _CHOURS) -
T T 50897 5112 T '“
NO. OF SCHEDULE TYPES T 4,00 T -

Figure 4. 13
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SCHEDULE TYPE .1 PERCENT OF LOAD

CINDICES: SUN=_ 1, MON=2 4. TUE= &, WED= 4. THU= 4, FRI=_ 4, SAT= 1. HOt= 1, XMAS= 1.

T HDUR___==01-+02-<03==04--05--06==07-=08-=09=-10==11==12-=13==14==15-=16=-=17--18=~19~=20~=21--22--23-~24%
SUN 00_00_ 00 00 0O 00 00 00 00 00 00 0O 00__00_00 _0Q_00_ 00 00 00 00_00 00 00
L . MON_ 03_03_03_03 03 03 03 03 98 98 _98 98 '98_ 98 98 98 98 03 03 03 03 03 03 03

-..TUE 0303 0303 03 03 03_03 98 98 98 _98_98 98 _98_ 98 98 03 03 03_03_03_03_ 03

L TTTTTTTTTTTMED 03 03 _03_03 03 0303 03 98 _98_98_98 98 98 98 98 93 03 03 03 _03_ 03 _03 03
L TTTTTTTTTTTYTRU .03 03 03_03 03 _03 03_03_98 _98_98 98 98 98 98 _98 98 _ 03 03 03 03 03_ 03 _ 03 -

T TTTT™'FRI T 03 03 03 03 _03 03 03 03 98 _98 98 98 98 98 98 98 _98 03 _03 03 _03_03_03_ 03

— SAT 00 _00__00_ 00 _00._00 ___,00___00, 00_00 00 _00 00 _ 00 00 _ 00 __00__00_00 __0Q0_00_ 00 __00 __0Q0
HOL 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 -

_ XMS_ 00_00_ 00__00_00_00 _00_00_00 _00_00_00 00 _00 00_00 00 00_00 00 _00_00 00_00
___SCHEDULE TYPE 2 PERCENT QF tQAD __ ___ — — — — o oo oo oo o T -
T TTINDICES: _SUN= 1. . MON=__ 5. TUE= 5. WED=. 5. _ THUs .5, FRIx 5, . SATa 1. . HOL= 1. XMAS2 1a . —

s _f:jiﬁu'i = =01==02==03=-04=-05--06-=07==08==09==10==11==12==13~-14==15==16==17==18-=192=20-=21==22-=23-=24_
_ L SUN_ 00 .00_00O 00 20 _00_00 00 00 00 00 00 OC 0O 00 0G_0G_00_ 00 00 _00_ 00 00 _00
o MON 03 03 03 03 03 _03 03 98 98 98 98 98 98 98 98 98 98_098 03 03 03 03 03 _ 03

TUE 03_.03 03 _03_03 03 _03 98_98_98_ 098 98 98 98 98 98 98 _98_03 03 03 03 _03_ 03

o o T TWED ___ 0303 _03_.03_03_03 03 98 9898 98 _98 98 98 98 98_98 98 03 03 03 03_03 03
e __._THU 03 03 03 _ 03 _03 03_03 98_98 98 98 98 98 98_98_ 98 98 98 03 03 _03 03 03 _03
e e FRI__ 03 03 03 03_03 03 _03 98 98_98 98 98 98 98 98_ 98 98 98 03 03 03 03 03 __03
. - ._._SAT _____ 00 00 00 00 00 00 00 00 00 00_ 00 _ 00 OO0 00 00 00 00 00 00 00 00 00 _00_00 -
e __HOL__ 00 00 00 _00__00 00 _00_00_00_ 00 00 00 00 00 00 00 00 00 00 00 00 _ 00 _00 00
XHs 00._00__00._00__00...00_00_.00.__ 00_00 00 00 00_00_ 00 _00_00_00_00 00 00_00 00 00
3 ____ PERCENT OF LOAD _ e e . . N
_ INDICES: _SUN= 1. MON= 4. TUE= 4. _ WED=_ 4, _ VSAT= 11. HOL= 1.
i HOUR___ ==01--02--03-~04--05-=06==07-~08-=09=-~10~~11=-12--13~=14==15=-=16==17=+18==1G==20~~21-=22-=23==24 .
SUN 00_00 00 _00_00 00 00 00 0Q 00 00 _00 00 00 00 06 _00 00 00 00 00_00 _00 _00
KON 0370303 03 03 03 03 03798 98 98 98 98 98 98 98 98 03 03 03 03 03 03 03
JUE 03 03 03 03 03 03 03 03_98_ 98 98 98 98 98 98 98 98 03 03 03 03 03 03 03
WED _ 03 03 03_03 03 03_03_03_ 98 98_98 98 98 98 98 98 98 03 03 _03 03 03 03 _ 03
THY 03..03..03._03..03_.03_03_03 _98_98 98 98 98 98 98 98 98 __03 03 03 03 _03_03_03
ERI__ 03 _03 03_03 _03_03 03 03 98 98 98 98 98 98 98 98 98 03 03 03 03 03 03 03
SAT 00 00 00 00 _00 00 00 00 15 15 15 15 15 00 00 00 00 00 00 00 00 00 00 00
HOL 00 _00 00 00 _00 00 _00_00_ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 _ -

xus_ 000000 007700 700 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00~

- - ——-~ REPORT L1(b) - ECHO OF INPUT DATA - - —emioii s
Figure 4.13




" DEULAYED SUPFACE NUMBER 3

NON-STANDARD SURFACE NUMBER 1

DESCRIPTION OF CONSTRUCTION

TUAYER _ THICKNESS ~  CONDUCTIVITY DENSITY SPECIFIC HEAT RESISTANCE
NUMBER ET TU PER _(HR) (FTI(F) LB PER CU FT BTU PER (LBI(F) (HR)(SQ FTI(F) PER BTU
1 __ «3300 o 742 125.0 L2200 —0.0000 BRICK 4 IN -
2 0.0000 0.000 0.0 0.0000 49100 AIR SPACE
3 <6670 « 330 38,0 «2000 0.0000 BLOCK,8IN .
4 0.0000 0.000 0.0 0.0000 «6580 INSIDE AIR FILM
THERMAL CONDUCTANCE = ,248 BTU PER (HR)I(SQ FT)(F) ]
RESPONSE FACTORS
I HOUR X Y 7
e 0 5.0825563253 «0000202218 +8609568959
1 1 =3.1944712761 .0033918878 -.2731387338
N 2 -¢7312240460 « 0192429044 -.1032600072
T 3 ~.3697268902 .0331512362 -, 0634600144
—— A  =.1989782448 20362635744 -.0442763430
o 5 -.1138723029 40330293657 — ~.0322669066
_ b -, 0693718065  .0276331228  =.0239256780 _
- 7 -.0647830492 40221319413 T -.0178898623
8 —40303423440 0173079378  =.0134387327 _
9 -.0213284375 40133526932 _=s0101225725
)y ~.0153372633  .0102198913  =.0076372113
-.0112962872 0077853903 ~e0057678024
-.0083870240 .0059141383 =-s0043586140
~.,0062715442 0044850394 _=+0032949291
~,0067105010 _ 20033977874 =,0026913847
-.0035477035 ___,0025725084_ -.0018840590
T ~.00267564282 T ,0019469469 =.0014248990
T T-.0020211969 " ,0014731683  =,0010776939
T TTTe.0015273295 T .0011145266 T =,0008151171 T TTmTTmm T T
T -,0011545744 " ,0008431251 _ =e 0006165278 T
T ~,0008729944 T ,0006377808 -+ 0004663266 T
T -.0006601795  ___ . +000482433% . . .=.0003527205 S e
=, 0004992863 . 0003649179 -.000266792Y
~.0003776242 .0002760247 -.0002017978 _ __
-.0002856168 ~.0002087842  =.0001526372_ —
T TTTTT-.0002160309 T U,0001579231 -+0001154529_ “_
"-“"—“—*-“"_‘”".0001634004 . .0001194517 =+0000873272 T

TNUMRER OF HOUPS REQUIRED TO REACH COMMON RATIO = 26
TNUMBER OF RESPONCE FACTORS PER SET = 27

L7563887946 - REPORT Ll( ) -

T COMMON RATIO =~

ECHO OF INPUT DATA
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REPORT L1(d)

_ ECHO OF INPUT DATA

Figure 4.13

) THERE _ARE ] 10 DELAYED SURFACES
o DELAYED SURFACE NU. 1
e ABSUCRBTANCE,. REFLECTANCE:JNE...C.D.E.}: = 275 «20 0.00
———— INDICES = _ 1.00 1,00 . 1.00 1,00 2.00 1.00
—— X Y.ﬁZ} HEIGHT’ HIDTH; AZIMUTH, TILY = 0,00 0,00 0,00 7.27 243,00 180,00 90.00
o OELAYFD 'SURFACE NO. 2 . . o -
—_— __ _ABSUORBTANCE,. REFLFCTANCE’ INF _C_QEFEa - «75 «20 0.00 B
e INDICES =_ . ’ 1.00 1.00 1.00 1.00 200 1.00 -
o _X»_g_‘,Y__g__Zn HEIGHT, WIDTH, AZINUTH) TILT = _0.00 0.00 0.00 T.27 243,00 0.00 _90,00_. ——
____ DELAYED_ SURFACE NO. 3
e ABSORBTANCE.!.-&EEL&TA‘NMMQLLO_‘_—_.___ljs 220 0.00
e INDICES = — . 1.00 20.00 3.00 0.00 2.00 1.00 ——
— ______.,_X!.._Y' Z’ HE IGHTy HIDTH; AZIMUTH, TILT = 0.00 213.00 0.00 7.90 213.00 270,00 90.00 _
. .1I>..___._.__.‘,__~__.. S — e e _ - o I —
. DELAYED SURFACE NO._. & — o
— H______.__,_ABSUQSTANCE)~_R_E_FLE.C.IA.NLEL.IHE;__£.QEEEQ____.___LI5 220 0.00
o INDICES = _ 10,00 4,00 4.00 100 200 = 1.00
o VERTEX CDORDIMATES = 243.00 0.00 0,00
R - 243.00 10,00 0.00
243,00 6.50 3.00
—_— 243,00 3.50 3,00
243.00 3,50 9.20
— 243.00 6.50 3.90
243.00 6.50 3.00
243,00 10,00 0,00
243.00 10,00 10,00
243.00 0,00 10,00
. ___ DELAYED SURFACE ND, 5
e ABSDRBIANCE, REFLECTANCE, JNF, COEFF, = o735 220 0.00
INDICES = 1.00 1,00 1,00 1. 00 2+00 3.00
Xs Yy Zs HEIGHT, WIDTHs AZIMUTH, TILY = 0,00 0,00 10,00 5.00 243,00 - 180.00 90,00
DELAYED "SURFACE NU- 6 e I e o
__________________ABSORBTANCE, _RE FLECTANCE; s INF, COEFF, = 75 «20 . 0.00 o . -
o . _INDICES = e 1,00 1,00 1.00 1,00 2400 _ 3,00 .
_~______~__NX_,, Yy T PEIGHT, HIDYH’ AZI UT Hy TILT = = 0,00 _0.00___ _ 0,00 500 243.00 0.00 90,00




12 _TYOTAL SPACES HAS

SPACE 1 OF
‘_“ 1 DELAYED HeT.S.
0 QUICK H.T.S, o
23 _WINDOW HeTeSe
2 _INTERNAL H.T.S,

1
0 A

UNDEPGRUUND SURFACES

ADDITIUNAL IDENTICAL SPACES

3200.0

32000.0 CU FT VOLUME

~SQ FT FLOOR AREA

60,0 LBS/CU FT FLOOR WEIGHT
72.0 F _TEMPERATURE
25.0  PEOPLE
. ~ T 450.0_ BTU/HR ACTIVITY LEVEL
) 0 SPACE SUMMATION PARAMETER
- 0__PLENUM INDICATGR
j 2.00 TYPE OF LTGHTING FIXTURE
.70 FRACYION NF LIGHY HEAT 10 SPACE
T T 7,00 INFILTRATION CODE
T 0 00 T INFILTRATION RATE
TTTTC.00  HEIGHT FROM NEUTRAL ZONE -
W 0400 T EXHAUST AIR FLOW _
[\

1

R

3.0 ‘.
0.0

_ BTU/HP SENSISLE

" SCHEDULES

S S

NATTS/SO FT .
Kw oo _

' wArTS/so FT

KH

BTU/HR LATENT

?FﬂPLE R

TIGHTING

EQUIPMENT

_ _INDICES OF DELAYEC SURFACE

. S

" INDICES OF WINDOW SURFACE

1 1 1 1 1

. D S S
T o6 1 1 o1
1

s S S B S
1 nm”5_
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1 6
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(]

ECHO OF INPUT DATA
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_SUMMARY BY HGNTH OF DESIGN DAY WEATHER GENERATED FOR USE IN HEATING AND COOLING CALCULATIONS

T SUMMER DAY INPUT PARAHETERS

WINTER DAY INPUT PARAMETERS

1. MONTH ASSUMED TO BE JULY OR_AUGUST 1. MONTH ASSUMED TO BE DECEMBER
T T T2 MAXIMUM DRY-BULE TEMPERATURE. = 95, 2. MINIMUM DRY-BULB TEMPERATURE = 18,
T3V DAILY SWING DF DRY-BULB TEMPERATURE = 16, 3. DAILY SWING OF DRY-BULB TEMPERATURE = 5,
T4, AVERAGE DEW-PODINT TEMPERATURE — ~ = 76, 4. AVERAGE DEW-POINT TEMPERATURE =13,
T 5. AVERAGE WIND SPEED = 8. 5. AVERAGE WIND SPEED ) __~ﬁ__w__3__;2.
T B A N RN, kK K % & & & % 2 P,M, ttttttttttttt"‘"'
.1 T2 3 s s 6 7 8 9 10 11 1z 1 2 3 4 5 6 7 '8 9 10 11 12 "
CTTTTTTTDBT 674 67.  66. 660 66, 67, 68. 69, 70, 72, The T6. T8Bs B0 Bl. 80«  79e 79. 77« 75+ 73.__ Tle 69, 67.
WBT 66.  64s  63. . 63. 63. b4e 65, 66, 6T. 69s Tle T2. T3. T3. T3. 73, 73. 73. T2. 72, 710, 68. 66.  64.
APRIL :
T TTosT 72l 72. T 7. 71 720 T 7307 T4e 75, 77. 79, 8l. B3, 854 B6. 85. B4 B84, B2, 80, T78. 76._ Th. 2.
TUUTTTTTWBT 69. 69, 68. 68, 68Bs 69 T0.  Tle T2. T3¢ T34 The 75+ T5¢ T5e_ 75. T5e  75e _The _The T3¢ T3¢ Tle_ 69,
MAY -
T DBT 77. 77. 764 76s 76e  T7._ 78. 79, 80, B82. 84, Bbe_ 88s. 90. 91. '90. 89. B9, 87. 85. 83. 8l. 79. T7.
. W8T 74y 74y 734 73. 73. 74 75, 75, 76e 76. 77. 77. 78, 78, 78, 78, 78. 78. 77, 77, 76. 76. 75. T4.
JUNE T ;
& ~ 777psT B0, 80.  79. 719. 19, 80. 81, 82, 83,85, 87+ 89. 917 93077947 937792.792,77790,7 88, 86. B4. 824
Ny WBT 7T 7747764 764 764 T77. 777, 184 778, 7947 79, 8040 80. 80, BO. BO. 804 79. 79, 784 784 774
JuLy
® T ey 81, 81, 80. 80, 80, 81, 82. B3, B84, B86s 88, 90, 92+ 94 95. %4s 93, 93,  91. B9, B87. 85, 83,
- TWBT T 77, 77. o 77+ 77. 774 77 77, 77, 78, 78. 19, 79. 80. 80. 80. 80, 80. B0. 79. 79,  78. 78. 77.
4UGUST
T oeT 81. 81."‘Edﬁ“"éoﬁ““ho;“"si?“ﬁzi”‘Bj. "84, B6s, 8B. 90. 92. 94, 95. 94. 93. 93. 91, 89. B87. 85. 81,
T TTTNST 7T T Tt 77 7. 774 774 774 78e 78. 794 79. 80. 80. 80, 80. B80s 80s 79. 79, 78. 78 T7. 7.
TSEPTEMBER R ) , i T i
T T AT 78 78?70 77 77. 784 79, 80 8l. 83, 85. B87. 89. 9l. 92, 91, 90. 90, 88, 86, B84. B2, 80. 78,
CTTTTTTWBT 15, 750 74. 740 740 7154 75+ 15+ 16. 76 1T TT. T8. 78, 78, 78, 78e  T8s 774 T7. 6. 76. T5.  15.
“OCTOBER’
T UTTOBY  The T4y 730 730 730 The 75, 76 17 197 810 83. 85, 87. 88, 87, B6. 864 B4, 82. 80. 78s T6.  T4e
- WBT 71, 71, 70. 70. 70« T1. 72 734 7340 T4. 154 154 T6e 764 T6.  76. T6e  Tbe 5. 75+ Tée  T4s 73e  71.
T NOVEMBER i - i ) _ '
_ 0BT __66. 66. 65, 65, 65. 66, 67 68. 69 Tle 73, 15 17, 79. 80, 79, _78. 18, 76. T4, 172. 70, 68, 66,
WBT 63, 63, 62, 62, 62s 63s 6be b5, 6b. 68. T10s Tie T12e 12. 124 12¢ T2. 12. 11. 11, 69+ 67 65. 63,
_DECEMBER ] T
087 196, 19, 18, 18, 18, 18, 18, 19, 20. 21. 21, 22. 23, 23, 23. 23, 23, 22. 22, 21, 21, 21. 20. 20,
WBT "16. 16, 15, 15, 15, 15, 15, 16. 17. 18, 18. 19, 20. 20, 20._ 20, ~ 20, 19. 19, 18, 18, 18, 17, 17, _
NCTE = TEMPERATURE CORRECTION FACTORS BASED ON
CARRTIER SYSTEM DESIGN MANUAL PGS, 1-18,19. B
W8T IS SET AT LEAST 3 DEG, F BELOW DBT.

T T REPORT L3

- SUMMARY OF DESIGN DAY WEATHER -

Figure 4.15



OFESIGN LOAD CALCULATION RESULTS FOR

SYSTEMS ENGINEERING BUILDING,LARC

HAMPTON, VA,

- _AREA (504FTe1 . 3200, B
T NODLUME (CUJFT.) 32000,

T TSUMMER COOLING PEAK: _ AUG. _5_ AT _HOUR 15 —
L DBT= 95 __W8T= 80__WND_SP= 6. -

T T UVINTER MEATING PEAK:  DEC, 5 AT WOUR 7 - _ T
T T DBT=_18 WBT= 15 WND_SP= 10 .
LTI T T T T T e AR SUMMER  LOAD #xekk  WINTER. -

ol SENSIBLE  LATENT __ LoAD _ B
e . o BTUHY, . tBTUWY {BTUH) .
e MALLS et 4283, ... . Oe...__. . =B033.

_____CEILINGS 0.

0. 0.

04 -38421.

WINDOW SOLAR 22867,

O 2151,

QUICK SURFACES _ 0«

.0' 0.

- INTERNAL SURFACES Oe " 0. 0.
UNDERGROUND SURFACES 2400, O =6600,
DCCUPANTS 6403, 3697, 0
LIGHY TO SPACE. 19555, 0, 0.
EQUIPMENT _TO_SPACE 3760, 0. . 0.
INFILTRATION 0. 0. 0.
TOTAL 72945, 3697, =5090¢%.
TOTAL_SPACE CODLING 76641, BTUH
TOTAL SPACE HEATING ~50904. BTUM
SUPPLY AIR AT 55 F AT DIFFUSER 4158, CFM 1.30 CFM/SO.FT. _
SUPPLY AIR AT 120 F AT DIFFUSER 890, CFM 428 CFM/SQ.FT. —
G — .. REPORT L4 - SPACE DESIGN LOAD SUMMARY

Figure 4.16




_BUILDING DESI GN,.LD}.DJALCULAUON-RESU! IS-EQR

o SYSTEMS.ENGINEERING BUILDING,LARC T ]
HAMPTON2 VA, o _ _ _ o
SPACE NOSe .1 _JHRU_ _12 ' . i
TOTAL FLOOR _AREA_(SQeFTal 52800. — -
TOTAL VOLUME (CU.FT.) o 528000. L e
SUMMER_CODLING_PEAKS _ AUG. _5 _AT HOUR 16 . . )
DBT= 94 __WBT=_80Q_ WND SP=__ 6 S
WINTER HEATING PEAK: DEC. 5 AT _HOUR 6 o _
DRT= 18 WBT=_ 15 _WND_SPe 10 _ -
_ ¥+kvs SUMMER _LOAD *##%+% WINTER___ _ - _ T
SENSIBLE LATENT LNAD
o _{BTUH) __(BTUH) _______ (BTUH)
WALLS 45125 0. ~98447. .
CEILINGS . _ 55839, 0. ~313247._ o
o WINDOW CONDUCTANCE _ 49510. 0. =142350. L
A\ WINDOW. SOLAR 75803 Qe 6456, -
o QUICK_SUREACES ______ _ _ — ~ 0. 0. o 0a
INTERNAL SURFACES Ou. N o
_ UNDEPGROUND_SUREACES ___ 15€40. 0. =43560.
OCCUPANTS. 78218, 44360, 0 - ————————
LIGHT TO SPACE_ 296355, o e 0. o
EQUIPMENT_TO SPACE 78546,  Oe__ 17065 ‘,,-_
INEILTRATION. 46283, 92511, ~225260.
_SUBTOTAL 941520.______ 136971. -B03343.
RETURN_AIR 1233440 0a O
EAN_HEAT 440554 Ou 44055, -
VENTILATION AIR 119873, 236046, -33912¢4.
TaTAL 1228793.______ 373017. _ _ __  -109f411, R
TNTAL RUILDING COOLING ____ 1601810. BTUH_ 133.5 TONS __ . _ o I

TOTAL BUILDING HEATING

_=310984114 BYUH = =1098.6 MBH __

dxkxext  VARTABLE VOLUME SYSTEM ¥kkkybd = k¥kkkkdk_ CONSTANT VOLUME SYSTEM #%xs k%

—  SUPPLY ATR AT 55 F AT DIFFUSER =~ 53668, CFM 1,02 CEM/SQ.ET. MAX.

54877+ CFM____ 1,04 CFM/SQ.FT, CONSY.._

__._._________S MWMH;_”AWL—_.JD 88. CEM . .27 CFM/SQeFYe CONSYe .

Report L5 - BUILDING DESIGN LOAD SUMMARY

Figure 4.17
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o T ¥ ANALYSIS OF ENERGY UTILIZATION QF s ~
* *
- *x N * 'Z'
. - SYSTEMS ENGINEERING BUILDING,LARC *
* *
IS *x T o o N * _
o _x —— _BUILDING *
N * ¥
T * e *
S _* HAMPTONs VA, *
* *
R . - . ——
T v ENGINEER. = RGNG JENSEN T T - *
B - % 'PROJECY NO - SEB BASE-LONG ~ x .
_ * DATE = DEC 15,1981 _ e e — —
* *
S — e e e e e e e R Sy e - e
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e REPORT L6(a) - TITLE PAGE - HOURLY ENERGY ANALYSIS
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e et

e 2223332323323 222222 2322323223233 2 2323383832333 3233333323333 3333333332322 % 3]
* *
L * *
* IN THIS RUN *
* %
* - %*
* - Us So WEATHER BUREAU DAYA FOR: LANGLEY AFB VA STATION #13702 IS USED *
* *
* ~ THIS STUDY STARTS ON THE FIRST HOUR OF JAN 1, 1962, ¥
* *
T - . :
- * - THE LENGTH OF THIS STUJY IS 365 DAYS, *
* *
. L * o
- t{) _ . % - THE CONDITIONS AT THE STARY OF THE STUDY ARE: ¥ _
* *
@ * ___DRY BULB_ = 39 WIND SPEED = 4 ______— PRESSURE =_3021 * -
o *  WET BULB = 34 . = WINDOIR, =203 ~__ CLOYUD TyP= 8 _ * o
I *  DEW POINT=_ 26 CLOUD_AMT= 2 . *
R * e e * o
o ¥ _ e " *
: t*t*fl?ﬁifﬁ_?##**##t*t##t*****###*t**#*#t####*t##t#**t*{ff#t_!jfﬂ#_f}*#t*****#t#*#*
T L REPORT L6(b) - TITLE PAGE - HOURLY ENERGY ANALYSIS

Figure 4.18
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~HOURLY [DAD ANALYSIS RESULYS FOR

_ SYSTEMS_ENGINEERING_BUILDING,LARC
_ ___HAMPTON,VA. .
T seate no. 1 T
v SPACE REPETITION FACTOR 1 .
- T AREA (SQ.FT.) B 3200,
- VOLUME (CU.FT.) - 32000,
. SUMMER COOLING PEAK:  JULY 16 AT HOUR 16
o DBT= 79 WBT= 76 WND SP= 10
WINTER HEATING PEAK:  JAN. 19 AT HOUR _ 2 e
_~ DBT= 35 WBT= 33 WND SP= 10 _ -
_ #x4%e SUMMER LOAD *%#%x% WINTER ;
T SENSIBLE. . LATENT _LOAD -

- (BTUH) (BYUH)

“(BTUH)

e MALLS . 3326. e D6
N CEILINGS __ SN S 0.

____.55090

0.

O WINDOW_CONDUCTANCE 4645, 0.

=26301.

___WINDOW_SODLAR 18361 0.

3486,

"~ QUICK, SURFACES _ _De__ 0.

Y

0.

INTFRNAL SURFACES 0. 0.
UNDERGROUND SURFACES 900, 0.

~8100.

___OCCUPANTS 6304, 3697,

771.

LIGHT TO SPACE _ 19072, 0.

_3427.

EOUIPMENT TO SPACE 3702, 0.

TOTAL 7411, 75296,

INFILTRATION 11100, 71599,

-98339,

453,

T T T -bb5606,

- o - -

___TIOTAL_SPACE COOLING 1642707, BTUH

o TTTTYOTAL SPACE HEATING ______ -98339. BTUH T o _
T TTTSUPPLY AIR AT 55 F AT _DIFFUSER 3920, CFM_____ 1,23 CFM/SQ.FT. —
 SUPPLY ATR_AT 120 F AT DIFFUSER ____ _ 1630. CFM +53 _CFM/SQ.FT, —

REPORT -L7(a) - SPACE AWD SYSTEMS LOAD SUMMARY

Figure 4.19




BUILODING L OAD SUMMARY EQR

SYSTEMS ENGINEERING BUILDING»LARC

- " HAMPTON, VA,
:Zi:f_"“_'iSéXCEZﬂDSI:::ff 1 _THRU 12 o
. TOTAL FLDOR AREA (SO,FT.) 52800, -
T _ TOTAL _VOULUME (CU4FTa) 528000,
_ SUMMER COOLING PEAK:  AUG, 20 AT HOUR 18
o D8T= 89 WBY= 79 WND §SP= 12 -
WINTER HEATING PEAK: _ DEC, 31 AT HOUR 7 _
T DBT= 15 WBT= 12 WND SP= 14 _ )
. *%%4% SUMMER LOAD #*#%%% WINTER
SENSIRLE __ LATENT LOAD .
~ e C(BTUH) (BTUH) (BTUH)
o WALLS 336493, -9113156,
e T RILINGS, 151127, -310884.,
-y — WINDDW CONDUCTANCE 41736, ~152520,
- ~ WINDOW SODLAR’ 57815, 31712,
- "~ QUICK SURFACES " 0. 0.
e  INTERHAL SURFACES 0. i 0., o
o TUNDERGPOUND SURFACES 15840, ~43560, .
- OCCUPANTS 73531, 5 o
LIGHT TO SPACE 295949, 27
EQUIPMENT TO SPACE. 78791, 17069, -
INFILTRATION 66133, =284218.
SUBTOTAL 819415, -861726. -
RETURN alR 123130, 8.
FAN HEAT 48815, 488154
VENTILATION AIR 90798, ~364801,
TOTAL 1082159, 454102, =1177704,
- TOTAL BUILDING COOLING 1536261, BTUW_____ 128.0 TONS .
. =1177704. BTUH =1177.,7 MBH _

TOTAL_BUILDING HEATING

REPORT L7(b) - SPACE AND SYSTEMS LOAD SUMMARY

_ Figure 4.19

T T T ke xa k% VARIABLE VOLUME SYSTEM #krkks
T suePLY AIR AT 55 F AT DIFFUSER 47650, CFM .90 CFM/SQ.FT. MAX.

T SUPPLY AIR AT 120 F AT DIFFUSER 14811, CFM «28 CFM/SQ.FT. MAX.

60806- CFM

CONSTANT _VOLUME_SYSTEM #*xstss
1e15 CFM/SQ.FT._
036 CFM/SQ.FT,

CONST.
CONST.



T mTIITImomImmmmMmmnInmnmmImTmTmIoooooaTaaOTTT

IN THE FOLLOWING PAGES

THE FIRSY LINE OF EACH PRINTED BLOCKS GIVES

CTIME . HOURS,_ STANDARD TIME FROM FIRST HOUR OF JANUARY

MONTH MONTH _OF YEAR_

DAY INDEX 1 DAY OF_MONTH MM/00D

HOUR HUUR OF DAY (1-24)

SUN INDEX IF EQUAL TO ONE SUN_1IS DOWNs IF EQUAL TQ ZERO SUN IS UP

DAY INDEX 2 - DAY OF WEEK

DRY-BULB TEMP, - DEGREES_FAMRENHEIT "~

WET-BULB TEPP. -~ DEGREES. FAHRENHEIT

WIND VELUCITY - KNOTS

HUMIDITY PATIO - LBS HATER PER LB DRY=-AIR

" PRESSURE — INCHES OF MERCURY
DENSTITY = LBS DRY-AIR PER CUBIC FOOT
ENTHALPY = BTU PER LB DRY-AIR:

DAY INDEX 3 ~ TYPE_OF DAY(1-9)

CLOUD COVER MODIFIER ~ FRACTIGN OF TDTAL SOLAR_RADIATION INCIDENT

_UPON A HORIZONTAL SURFACE

SPACE NUMBER

}

!

T SPACF SENSIBLE LOAD .- BTU PER HDUR

_SPACE LATENT LOAD_ = BYU PER HOurR _

__ PLENUM RETURN AIR LIGHTING LOAD BTU PER HOUR

SPACE LIGHTING AND EQUIPMENT POWER = KILOWATTS

_SPACE SENSIBLE LOAD (INFLITRATION)} = BTU PER HOUR

SPACE LATENT LDAD (INFLITRATION) = BTU PER HOUR

*!*;* * n *;%!* LR AR IR AR A 2R AE AR R AR IR SR IR SE AR JE 2R 3F 3R 2L 3K 3 3E
*{**l**:%{*igfi*{.*{****%i#**v*l*i*’

*#f#*ttt#***##*#**#***********#**t#t##tt*#*t###t*t*#t*#**t*#*####*#**#*###*t*t*#

* " NOTE - THE LOADS EXCLUDES OUTSIDE VENTILATION AIR LOADS A *

B T T T P e L T T

REPORT L8 - HOURLY PRINTOUT REPORT COLUMN HEADINGS
"~ Figure 4.20



THOUR= 5100 WED AUG, 1 TIME 12:00 DBT

ENTH= 38,63

1.0 WBT= 75.0 VEL= 3,0 HUMRAT= ,0175 ATM PRES= 29,97 DENS= ,0715

8
_TYPE OF DAY= weD__ "~ CCx ,959 HRON= 242,0 BS=_ 36.8

SPACE SENSIBLE — LATENT.___ RTN AIR_|T_LITE & EQUIP

o 1 58474 73696 T446_ . 10.662 __
o 2 39314 36%6 . bS15 _ _____ S.330
3 w3B2B 11027 7446 104662
_ R o &2112 3696 . T446 100662
5 276902 42992 78652 _  _ 114.660 __

- __ & le855 . 0__ 0 . _ 0.000 __
I 7 13634 O o______ _0.000 _

— 8 13056 . . 0 . ... o . ... 0.000 .
9 2359 O 0 0.000
1¢ 151302 .0 o 0.000 _

MY 43509 . 4BYT 0. . 6272 __
22320968 963 e O TeT44

_HOUR= 5101 WED AUGs» 1 TIMF 13:00 _ 0BTs 81,0 WBT= 76,0 VEL= 5.0 _

INFILTRATION LDADS(BTU)
_NO, L_Q__AQ (BTU)__, . LUAD (BTU) __LOAD (BTU) POWER (KwH) )

ATM_PRES= 29,97 DENS=_

HUMRAT= ,0184_ 40714 _ENTH= 39.61

_._TYPE OF DAY= WED__  CC= .959 HRON= 236.6 BS= 3646 _

_ SPACE SENSTBLE __ LATENT _ RTN ATR LT LITE & EQUIP_
T TTTTTTUNO. . LODAD (BTU)  LDAD (BTU) __ _LOAD (BTU) _POWER (KWH)
oy 'p39gs. 19788 7730 104662 _

S 2 ...%1031 3696 6764 _9.330
R 3 _ 46111 3696 7730 _10.662 o
— K}’ 4 45853 3696 1730 10.6062 . .. .
5288596 5%171 81655 114,660 .
IR - I 3 o - - B _..0 .0 .0.000
e a5T72 .0 .0 _0.000
3 15166 .._b .0 0.000

™S 314832 0 0 0.000 _

10 177222 0 _0 0.000

11 46534 8830 o _ 64272

INFILTRATION LOADS(BTU)

|

12 35161 1766 0 CTeThe

ATM PRES= 29.96

HOUP= 5102 WEC AUG, 1 TIME 14100 D8T= 81,0 WBT= 76,0 VEL=z 3,0 HUMRAT= ,018

_ENTH= 39,62

IYPE OF DAY- WED CC»  .937 HRDN= 210.6 BS= 35,2

SPACE SENSIBLE LATENT _RTIN AIR LT LITE & EOUIP

No. _LOAD (BTUY LDAD (8TU) _ LOAD {(BTU) PDWEP (KWH)

INFILTRATIDN LOADS{BTU).

1 59059 9503 7977 10.662

o 2 41933 3696 5980 9,330
. 3 _h889% 3696 L7977 10.662
4 51206 3696 7971 ___ ___10.662

REPORT L9 - HOURLY PRINTOUT DATA
Figure 4.21
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Figure 4.22

- SURFACE SHADOW PICTURES AND SHADOW CALCULATIONS™-

82,67 FT*%2

1

200,00 FT#*%2

REPORT L10

IS FOR

5 OF SPACE NUMBER

PRECEOING SHADOW PICTURE

AREA OF THE WINDOW

SHADED AREA OF THE WINDOW

AT 1000 HOUR OF THE FIRST DAY OF FEB

WINDOW NUMBER

THE




T SUMMARY OF RECOMMENDED HEATING AND COOLING EXTRACTION RATES ‘“
e T SPACE ND. HEATING EXTRACTION " COOUING EXTRACTION RATE
(BTU/HR) (BTU/HR)

— 1 -98339, 67411,

2 -48439, 47470,
e 3 “241693. e 495530

4 ~161024. 89387,

5 -154910, 338887,

6 -35230, 29490,

7 -33438, 26016, .
_ 8 -35366., _ 25494. -
_ 9 -33122, 26009,
- 10 -254478, 302932,
. 12 -12403. . .43003,
————— .b - -
P | . . R
————n w —_—— -

sy

— - REPORT L1l - SUMMARY OF RECOMMENDED SPACE HEAT EXTRACTION — . _
- e e AND ADDITION RATES

Figure_4.23




Table 4.2

AZIMUTH ANGLES OF VERTICAL SURFACES

WALL ORIENTATION AZIMUTH ANGLE (°)
Facing direction of 0

Y-axis

Facing direction of 90

X-axis

Facing opposite_the : 180

Y-axis

Facing opposite the 270

X-axis

TABLE 4.3

USUAL CLASSIFICATION OF SHADING SURFACES

Type of Surface Classification
Roof overhand Common
Adjacent Building Common
Window setback Added
Window overhang Added
Tree or water tower Common




TABLE 4. 4

INFILTRATION THROUGH WINDOWS, DOORS AND WALLS

Flow Coefficients - CINF

Suggested values to be used with NECAP Crack Method:

Delayed Surfaces

NECAP uses area of the delayed surface and sets N in

the program @ 0.8.

13" brick with plastered surface (0.01 ¢
13" brick, furring, lath & plaster

Frame wall, lath, & plaster

4" brick-6" concrete block-painted

8" cement block-painted both sides

8" brick - plain-poor workmanship

16" shingles on shiplap w/building paper
16" shingles on shiplap

16" shingles on 1x4 boards on 5" CT.

OO HWN —
. . . [ . » . . L4

Quick Surfaces

fh/sq.ft.)

NECAP uses perimeter of surface and sets N in

the program @ 0.5.

1. 1/8" crack
1/4" crack
1/2" crack

2. Door - Residential (3x7) type
closed w/WS
average use without WS
average use with WS

3. Door - Office (3.5x7) type
closed
open 10% of time
open 25% of time
open 50% of time
open 10% of time and vestibule

4, Door - Revb1ving type
average use

5. Garage or Shipping Room Door
No use
Average use

(20cfm/unit)

(100)
(80)

(25)
(50)
(450)
(1250)
(35)

(100)

(120)
(480)

CINF

.004
.025
.016
.034
.095
.949
211
.582
.856

|

— OO0 Oo

6.

N
S
H O —

O
o
N NOYW

12.2
27.4




TABLE 4.4 (Continued)

Window Surfaces

NECAP uses perimeter of surface and sets N
in the program @ 0.66.

1. Casement Windows and Frame
Assume 25% openable area and crack length
equals 60% of perimeter

Architectural Projected 1/64" crack (.11cfm/ft crack) 1.2
Architectural Projected 1/32" crack (.45) 4.9
Residential casement 1/64" crack (.20) 2.2

2. Double-Hung (crack length equals 125% of perimeter)

Wood
Average with WS (.14cfm/ft crack) 1.5
Average without WS - (.24) 2.6
Poor fitted without WS (.75) 8.2

Metal
Average with WS (.22) 2.4
Average without WS (.55) 5.9
3. Glass Door (3.5x7) Average Use (7.4) 80.4

Values in () are infiltration values at 7% mph wind normal to surface -
see first in series for dimensions.

- WS = weather stripped
Suggested References:

1972 ASHRAE Handbook of Fundamentals, Chapter 19
Carrier - Load Estimating Guide

CINF = 1"f%é;§i£&gg In ¢ pp = pressure difference A = area or
' equivalent
Tength




NOTES AND COMMENTS




5.1

SECTION 5

SYSTEMS ENERGY SIMULATION PROGRAM

OBJECTIVE AND DESCRIPTION

The hourly space loads calculated by the Thermal Load Analysis

‘Program are not necessarily the loads that are seen by the heating and

cooling plant, Due to ventilation air requirements, equipment operating
schedules, certain process loads, and inefficiencies caused by control
schedules, the building’s hourly heating and/or cooling requirement will
be different from the summation of the hourly space transmission and
internal loads. Therefore, the purpose of the Systems Energy Simulation
Program is three-fold (see Figure 5.1).

1. Based wupon building requirements, size boilers and
chillers, size other energy-consuming equipment (i.e.,
pumps, fans, cooling tower)if not set by the user. Size
engine/generator sets and zone supply air flows if not
sized by the user.

2. Simulate each distribution system as it responds to the
space thermal requirement and. determine the load it is
placing upon the central plant, packaged DX unit, or
unitary heat pump. .

3. Based upon part-load operating characteristics of all
energy—consuming equipment, determine the building’s
hourly and monthly energy consumption, and the energy
demand.

The thirteen (13) types of distribution systems that the
program 1is capable of simulating' are 1listed in Table 5.1.
Schematic diagrams along with brief explanations of operation are
illustrated in figures 5.2 through 5.14, The types of equipment
that are available are described in paragraph 5.2.2.

TABLE 5.1 - ENERGY DISTRIBUTION SYSTEMS SIMULATED

SYSTEM . -
- NUMBER  SYMBOL DESCRIPTION
1 SZFB Single Zone Fan System with Face and By-pass Dampers
2 MZS Multi-Zone Fan System
3 DDS Dual Duct Fan System
4 SZRH S8ingle Zone Fan system with Sub-Zone Reheat
5 uvT Unit Ventilator
6 UHT Unit Heater
7 FPH Jloor Panel Heating
8 2PFC . Two-Pipe Fancoil System
9 4PFC Four—-pipe Fancoil Systenm
10 2PIU Two-pipe Induction Unit Fan Systenm
11 4PTU Four-pipe Induction Unit Fan System
12 VAVS - Variable Volume Fan System with Optional Reheat
13 RHFS Constant Volumne Reheat Fan System

5-1



Source:

Read Tape
Header Data

v

Read Card
Input Data

Load or
Variable
Temperature
Programs.

Calculate
Equipment
Sizes

Perform
Hourly
System and
Equipment
Simulation

l

Print J _
Summaries

Print Fan
Sizes and
Airflows

Optional
Printouts

Figure 5.1 - SYSTEMS ENERGY SIMULATION PROGRAM

MACRO FLOW DIAGRAM

5-2




5.2 DESCRIPTION OF SYSTEMS

5.2.1

DESCRIPTION OF ENERGY DISTRIBUTION SYSTEMS

DISTRIBUTION SYSTEM NO. 1 ,

SINGLE ZONE FAN SYSTEM WITH FACE AND BY-PASS DAMPERS (See Figure 5.2)

This fan system consists basically of a draw-thru air handler
having heating and cooling coils in series with a by-pass section around
the cooling coils in the air handler. Humidification is provided at the
unit. The dry-bulb tempeérature of air leaving the unit is controlled by
a thermostat in the first space served by this fan system. The system
is designed primarily to serve one zome., If it is used to condition
several zones, the first zone controls air handler discharge temper-—
ature, and other zones’ air may be reheated as required. = Baseboard
heating may also be included as a supplemental heat source. '

DISTRIBUTION SYSTEM NO. 2
MULTI-ZONE FAN SYSTEM (See Figure 5.3)

The components of the multi-zone fan system include a mixed air
section, preheat coil, blow-thru fan section, heating and cooling coils
in parallel, and a humidifier. Hot and cold air streams are mixed as
required at the unit, The specific functioning and options of this fan
system are:

o Optional return air fan simulation

0 Humidifier

o Three outside air/return air options with the economizer

attempting to equal the required cold deck temperature

0 Baseboard heating as supplement heat to each zone

o Preheat coil - this will function to raise the mixed air

dry-bulb temperature to a preset minimum of 40°F

o Temperature control options are:

D) Fixed settings for both hot and cold decks.

2) Fixed cold deck temperature but allows hot deck
temperature to vary inversely with outside air
temperature., '

3) Reset temperature control as governed by spaces.
Control for this mode consists of resetting the hot
deck leaving air temperature equal to that of air
supplied to the space requiring the warmest air,

The cold deck leaving air temperature is set equal
to the temperature of air supplied to the space
requiring the coolest air. :

DISTRIBUTION SYSTEM NO. 3 ~
DUAL DUCT FAN SYSTEM (See Figure 5.4)

The components, operating characteristics, and options of the
dual duct system are similar to those of the multi-zone system
described above. The difference between the two systems is that
hot and cold air mixing takes place in a mixing box usually

‘located near the zone it serves, and is not part of the air

handling unit.



DISTRIBUTION SYSTEM NO. 4
SINGLE ZONE FAN SYSTEM WITH SUB-ZONE REHEAT (See figure 5.5)

This fan system 1is ‘designed to serve a large central zone
requirlng cooling the entire year, and sub-zones which may require
reheating. Primary air temperature 1is . controlled by the
requirement of the central zone, During the winter and
-intermediate seasons, the primary air is colder than that required
for the sub-zones, Sub-zone all air’ induction boxes therefore
open to mix return air with primary air. The induction boxes are
designed such that up to 50% inducted air can be mixed with
primary air. If further - ‘heating of primary air 1s required, the
reheat coil is actlvated. :

Elements and operatlng characterlstics of this fan system
include:

0. Optional return air fan simulation’

o Humidifier

o Three outside air/return air options with the economizer
attempting to equal required cold deck temperature
Baseboard heating as supplemental heat to each zone
Primary heating coil -
Cooling coil with face and by-pass dampers
Air temperature leaving air handler controlled by thermal
requirements of central zone
o Fan air quantities wvary: zone supply air quantities

remain constant due to operation of all-air induction box

o Reheat coils

© 0 O O

DISTRIBUTION SYSTEM NO. 5 .
UNIT VENTILATOR (See Figure 5.6)

This system consists of a draw-thru air handler with a heating
coll., "The coil is controlled by the first zone on the systems The air
handler is  capable of introducing a fixed amount of outside air.
Although primarily designed to serve one zone, more than one may be
simulated.

--DISTRIBUTION SYSTEM NO. 6
UNIT HEATER (See Figure 5.7)

This simulation is primarily designed for a unit heater serving one
zone (i.e., a unit heater free-standing in a room). It may, however, be
 extended ‘to simulate a number of zones (i.e., an air handler with supply
and return ductwork to several zones). This system is not capable of
introducing outside air. ‘

' DISTRIBUTION SYSTEM NO, 7
FLOOR PANEL HEATING SYSTEM (See Figure 5.8)

The floor panel heatlng system is de31gned to simulate either on-
grade slabs..or intermediate slabs as shown in the sketches in Figure
5.8, The simulation calculates the water temperature required to meet
zone loads and the resultant heat loss of the systems The simulation
assumes that all zones are to have the same set point temperature.
Surface and edge losses are also included in the simulation of this
system, :



DISTRIBUTION SYSTEM NO. 8
TWO-PIPE FAN COIL SYSTEM (See Figure 5.9)

The two-pipe fan coil system consists of one distribution circuit
(2 pipes) serving terminal fan coil units located in the spaces they
condition. A changeover mechanism based on ambient air temperature is
required to determine whether hot or chilled water is circulated. The
fan coil unit, which consists of a blower and water coil, exhibits the
following characteristics:
o The blower runs continuously (unless turned off by the fan shut-
off option), while a room thermostat cycles a 2—position valve
. for temperature control.
o Ventilation air may enter the zone through» the unit at a
constant rate. Outside air flow is input to the program.

DISTRIBUTION SYSTEM NO. 9
FOUR-PIPE FAN COIL SYSTEM (See Figure 5.10)

A four-pipe fan «coil system circulates water - through two
distribution systems (a hot and a chilled water circuit). The fan coil
unit, consisting of a blower and usually two coils, is controlled by a
space thermostat which regulates coil flow. A net heat gain in the
space causes the thermostat to allow flow through the cooling coil and
prohibit flow through the heating coil; for a net heat 1loss, the
converse 1is true. Ventilation air entering the zone at a constant rate
- through the fan coil unit is also simulateds The simulation of this
system is for a continuously running blower (unless turned off by the
fan shut—off option).

DISTRIBUTION SYSTEM NO, 10
TWO—PIPE INDUCTION UNIT FAN SYSTEM {See Figure 5. ll)

The two-pipe induction system utilizes air and circulated water to
achieve temperature control, The induction unit itself consists of a
nozzle which injects primary air into a mixing chamber. As the primary
air jet which induces room air into it 1is a changeover type system
(i.e., hot water supplied to terminal units in winter, cold water in
summer), the dry-bulb temperature of air leaving the air handling unit
(primary air), as well as water. temperature, varies with outside air

. temperature. - Final temperature control is achieved via a switch-over
thermostat which operates a throttling valve located on the coil in the
induction unit.

Air side central equipment for this system consists of an air
handler having heating and cooling coils, a mixed air section, and a
humidifier. Additional characteristics of the system are:

" 0o Three outside air/return air options
0 Optional return air fan
o] Humidi'fier
o Baseboard heating as supplemental heating to each zone.
Depending on the specific design of the -system, it is often possible
that -a building requiring nominal amounts of primary air may be
moderately pressurized and the return air network eliminated. This may
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be simulated by not including a return air fan as input and by setting
minimum outside air equal to 100%.

DISTRIBUTION SYSTEM NO. 11
FOUR~PIPE INDUCTION UNIT FAN SYSTEM (See Figure 5.12)

The four-pipe induction system is comprised of a primary supply
air, and hot and chilled water distribution networks feeding air-water
induction-type terminal devices. The primary air which is held at a
constant temperature (at about 55°F) serves to control humidity in the
space as well as provide ventilation air as required. This primary air
is mixed with recirculated room air at the terminal unit. Room air is
tempered by first passing it through a coil in the induction unit, which
may heat or cool it as required, such that the mixed air delivered to
the space satisfies thermal requirements. The coll is controlled by a
thermostat which regulates the flow of either hot or chilled water
through the coil. :

Air side central equipment for this system consists of an air
handler having heating and cooling coils, a mixed air section, and a
humidifier. Additional characteristics of the system are:

o Three outside air/return air options

o Optional return air fan

o Humidifier

o Baseboard heating as supplemental heating to each zone

DISTRIBUTION SYSTEM NO. 12
VARIABLE VOLUME FAN SYSTEM WITH OPTIONAL REHEAT (See Figure 5.13)

The variable volume system simulated is a central air handling unit
supplying primary air (at a temperature determined by the user) to
variable air volume (VAV) terminal units. The air handling unit
includes heating and cooling coils, mixed air section, supply air fan,
and humidifier., The VAV boxes (controlled by a room thermostat) vary
the amount of primary air to the space to achieve temperature control.
When the space demands peak cooling, the VAV box allows maximum air
flow. As space cooling requirments. diminish, the primary air flow is
reduced proportionately to a minimum flow rate defined by the user
(default minimum is 40%Z and can result in high VAV loads). 1If less
cooling is required than can be provided using minimum air £flow, the
reheat coll is activated to prevent over cooling of the space.

Other characteristics and options available with this fan system
are: ‘
Optional return air fan
Humidifier
Three outside air/return air options
Baseboard heating as supplemental heating for each zone

oo oo

DISTRIBUTION SYSTEM NO. 13
CONSTANT VOLUME REHEAT FAN SYSTEM (See Figure 5 14)

The reheat fan system simulated is a central air handling unit
supplying primary alr at a constant rate to the -spaces. Final
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5.2.2

5.2.3

temperature control at the space is achieved by reheating supply air as

required to meet space loads. The air handling unit includes heating

and cooling coils, mixed air section, supply air fan, and humidifier.

Operation characteristics and options included in this system simulation

are: '

Optional return air fan’

Humidifier

Three outside air/return air options

Baseboard heating as supplemental heating to each zone

Primary air temperature control options are:

1) Fixed discharge temperature.

2) Air temperature determined by the room requiring
coolest air., This is achieved by a solid state-
type temperature control system which monitors
temperatures of spaces served by the unit.

3) Reset temperature as an inverse function of
outside air temperature.

©C 0 0 0O 0o

DESCRIPTION OF ENERGY CONVERSION SYSTEMS

Thermal loads calculated by the energy destribution system segment
of the program are then handled by the energy conversion system
segment, The energy conversion systems available to the user are shown
in Table 5.2,

‘There are Dbasically two types of energy conversion systems
available:

1) A central plant serving one or more distribution systems

2) Unitary equipment serving one fan system

An all-inclusive schematic diagram of the equipment simulation
segment’s capabilities is given in Figure 5.15. Obviously, all of the
program’s capabilities would not be used in one run. In modeling a
system, define only those parts of the system that are required.

NECAP will determine appropriate energy conversion systems for
heating and cooling for all of the distribution systems if none are:
input. Appropriate capacities and performance characteristics will also
be provided if none are input. For bulldings with no cooling equipment,:
a chiller card must be input with a type zero chiller (see S15 card in
NECAP Input Manual). '

There are differences in the handling of thermal loads by central
and unitary equipment, and the method used to calculate fuel resources
needed to meet these loads. Table 5.3 itemizes the 1load handling
techniques used for central equipment, DX unitary equipment, and heat
pump unitary equipment, Note that the main heating coil and central
cooling coil loads are processed differently.

DESCRIPTION OF BUILDING CONTROLS

, The thermal loads are calculated for each hour using schedules to
define the levels of human activity, lighting, and internal equipment.
By simulating the energy distribution systems hourly, building controls
are incorporated into the energy analysis.
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Types of building controls simulated in the System ‘' Energy
Simulation Program (SESP) include thermostat scheduling, fan scheduling,
economy cycle, outside temperature reset schedules, and process loads
scheduling. Humidification, economy cycles, and various types of VAV
control are included requirements for input with the fan system data.

Schedules provide flexibility to allow for fluctuations which may
occur on an hourly basis. To save time and effort, the schedules are
defined, then referenced by the space, fan system, or process which is
controlled hourly. The Space card, Fan System card, and Process Loads
card all require some type of schedule (if none is input, a default will
be used). :

.In most buildings, the fan operation, thermostat type, thermostat
settings, and process loads will be related. The most important criteria
used in building schedules is the hours of occupancy or operation. NECAP
also uses this technique in defining schedules so that those components
which are related will use the same schedule index.

The thermostat schedule to be used is defined in field 8 of the
Space card (S12), The schedule being referenced is an S7 card, where
~weeks are grouped to describe seasonal operation. Each weéek is defined
by an S6 card, which describes when daily schedules are. to be active.
Fach day 1is defined by an S4 card, which describes the type of
thermostat, and the high and low set points for each hour.

The plenum air flow schedule is unique to each plenum, therefore,
field 6 of the Space card (S12) is used to define which schedule is to be
used. - The schedule being referenced is an S7 card, where weeks are
grouped to describe seasonal operation. ' Each week is defined by an S6
card, which describes which daily schedule is to be in used. Each day is
defined -by an S5 card, which describes the hourly fraction of the total
airflow.

A fan schedule may be simulated in the Fan Description card (S11)
when field 27 is set to 3, and a schedule is referenced in field 28, The
schedule being referenced is an S7 card, where weeks are grouped to
describe seasonal operation. Each week is defined by an S6 card, which
describes which daily schedule is to be used. Each day 1s defined by an
85 card, which describes the hourly fraction of the ventilation.

The process loads schedule may also vary with respect to time,
therefore, field 3 of the Process Lloads card (819) is used to define
which schedule is to be used. The schedule being referenced is an 'S7
card, where weeks are grouped to describe seasonal operation. Each week
is defined by an S6 card, which describes which daily schedule is to be
used, Each day is defined by an S5 card, which describes the hourly
fraction of the process load. -

- Boilers and chillers may also be operated seasonally. Heat pumps
will use the boiler and chiller schedules (defined on S14 and S15 cards)
and DX units will use the chiller schedules, Figure 5.16 reviews the
relationship of component cards to schedules. More information is given
for each component in the NECAP Input Manual.
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5.2.4

DESCRIPTION OF INTERNAL COMPONENTS

Thermal loads for each space are affected by internal partitions,
floors, ceiiings, and furnishings. The energy that passes through a
partition between two thermal =zones is computed under steady state
conditions. However, these surfaces may have a significant mass which
would cause a delayed heat transfer effect between the zones. Internal
furnishings may also cause a thermal storage effect in a given zone.
Therefore, NECAP allows the user to define the thermal properties of
internal surfaces and furnishings.

FLOORS

A space is considered to have an internal floor when an underground
surface has not been assigned to it. NECAP makes no distinction as to
whether the underground surface is a wall or a floor.

The user has two options in modeling a floor:

1. Use the default floor which has the thermal properties of
heavy-weight concrete. NECAP will compute the thickness of the
floor by using the weight of floor value which is entered on
the L17 card in field 4. The area of the floor will be the
total floor area of the space which is entered on the L17 card
in field 2.

2. Define the construction and area of the £floor. The
construction is defined by using the S9 and S10 cards in the
same manner as a delayed surface (see NECAP Input Manual). An
air film should be declared on both sides of the surface. The
510 card index is assigned to a space by the S12 card in field
14 or to a plenum in field 7, and the floor area for a space is
input in field 15 or for a plenum in field 8.

CEILINGS

NECAP assigns a ceiling to all spaces. Ceilings, like floors, use
two methods of modeling, user defined or program default.

The user has two options in modeling an internal ceiling:

1. Use the default ceiling which has the thermal properties of
heavy-weight concrete. The thickness and area are computed in
the same manner as floors (see L17).

2, Define the construction and area of the celling. The
construction is defined by using the S9 and S10 cards in the
same manner as a delayed surface. An air film should be
declared on both sides of the surface. The S10 card index is
assigned %y the S12 card in field 16 or to a plenum in field 9,
and the surface area in field 17 or over a plenum in field 10,

When a ceiling is actually a roof, NECAP will compute the heat transfer

across the ceiling and the roof. This configuration may be simulated by
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modeling a ceiling consisting of a single air layer. Thus the appropriate
amount of mass is used in the heat transfer calculations for the space.

An internal surface that is a ceiling for one zone and a floor for
another must be declared twice either by input or defaults, Each space
computes the heat transfer properties of its envelope. Because the load is
computed for each zone separately, the energy is not doubled.

FURNISHINGS

The user has three methods of modeling the space furnishing:

L.

2.

If the space has no furnishings, enter a zero in field 11 of
the S12 card.

The surface area will be the total space floor area input in
field 2 of card Ll17. The weight of furnishing per square feet
of floor area is input using field 11 of the S12 card. The
weight of furnishings, defaults to 10 1lbs/sqft. A plenum uses
.5 1b/sq ft.

Define the construction and surface area of the furnishing.
The construction may be defined by wusing the S9 and S10
cards. An air film should be declared on both sides of the
surface, The S10 card index is assigned by the S12 card in
field 18 or to a plenum in field 11, and the surface area is
input in field 19 or field 12 for plenums.

5.3 OUTPUT REPORTS

From the Systems Energy Simulation Program, the user will receive
ten (10) types of reports summarizing the following:

Report S1 - Echo of Building and Systems Input Data
Report 82 - Title Page

Report S3 ~ Summary of Energy Distribution System
Characteristics

Report S4 = Summary of Zone Air Flows
Report 55 - Summary of Hourly Calculations (Optional)
Report S6 — Summary of Equipment Capacities

Report s7 - Space Temperature Frequency Distribution
Summary

Report S8 -~ Monthly and Annual Energy Summary
Report S9 - Executive Summary

Report S10 - Economic Summary
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5.3.1 Report S1 — Echo of Building and Systems Input Data

Report S1 (Figure 5.17) summarizes the user input data with the
default values wused by the Systems Energy Simulation Program in
performing each analysis. The user can quickly ascertain if output
errors or peculiar results are due to improperly defined input data.

5.3.2 Report S2 - Title Page

The Title Page (Figure 5.18) indicates the facility name, location,
project number, engineer and date.

5.3.3 Report S3 - Summary of Energy Distribution System
Characteristics

During the first part of the energy analysis phase, the Systems
Energy Simulation Program calculates the rate of supply air required by
each zone to meet peak heating and cooling loads. Report S3 (Figure
5.19) summarizes these results on a per—distribution system basis.
Items printed on report include:

l. System Number - defined by order of input Sll.
2, Type - defined by input Sil.

3. Supply Fan BHP - determined using summation of calculated
alr flows for each distribution system, and total supply
fan pressure defined in input S11,

4, Return Fan BHP =~ determined using summation of calculated
air flow minus summation of zone exhaust air flows (input
S12) for each distribution system, and total return fan
pressure defined in input Sli.

5. Exhaust Fan BHP - calculated using summation of zone
exhaust air flows for each distribution system, and total
exhaust fan pressure defined in input Sll.

6. Numer of Zones - defined by input Sll.

7. Total Supply Air Flows - determined from user input (S12),
or from zone peak heating and cooling loads retrieved off
of input tape, and design supply air temperatures
summarized in Table 5.4,

8. Minimum Outside Air Flows -~ Summation of zone requirements
defined in input Slli,

9., Exhaust Air Flows <~ gsummation of 2zone exhaust air
quantities defined in input S17,

10, Percent of Minimum Outside Air = quantity determined in (8)
divided by that determined in (7).
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5.3.4 Report S$4 - Summary of Zone Air Flows

Report S&4 (Figure 5,20) is similar to Report 83 except results are
enumerated on a zone-by-zone basis. The column explanations are:

l. Fan System — defined by order of input Sl1.

2. Zone Number ~ increases sequentially from 1 to number of
zones indicated in input Sll.

3. Load Space Number — defined by input S12,

4, Supply CFM - determined from user input (S12), or from
peak heating and cooling loads retrieved off of input
tape, and design supply air temperatures summarized in
Table 5.4,

5. Exhaust CFM - defined by input S12.

6. Set Point Temperature — defined by input L1l7 and passed
along on input tape.

7. Cooling Capacity = determined from input $12, or from
defaulted values calculated in the load program.

8. Heating Capacity -~ determined from input S12, or from
defaulted values calculated in the load program,

9. Thermostat Type — defined by input S4.

5.3.5 Report S5 — Summary of Hourly Calculations

If. the user desires to track the hourly calcualtions performed by
the Systems Energy Simulation Program during the simulation phase, the
optional report S5 (Figure 5.21) can be asked for via the use of input
83 card. The length of this report can be considerable, depending upon
the length of analysis and the number of optional print parameters
turned on. The lines of output that will be printed with both hourly
print parameters turned on are indicated.

5.3.6 Report S$6 - Summary of Equipment Capacities

Report S6 (Figure 5.22) summarizes the equipment capacities that
were calcualted by the program and used to determine the building’s
total hourly demand for energy. For details of algorithms used to
perform sizing function, refer to Section 4 of the NECAP Engineering

Manual.

5.3.7 Report S7 - Space Temperature Frequency Distribution Summary

.

Report 87 (Figure 5.23) gives the user a record of the temperature
‘history for each zone for the period of analysis. The hours that the
zone temperature fell within each of the given temperature bands, are
indicated for occupied and unoccupied hours. A zone is considered to be
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occupied if hourly occupancy is greater than 25% of the total occupancy
specified in the load program.

5.3.8 Report S8 - Monthly and Annual Energy Summary

‘At the conclusion of the analysis period, a 4-part report (Figure
+ 5.24) is printed detailing the building’s monthly and annual demand and
consumption of all forms of energy. A brief explanation of items
follows:
l. Monthly Btu/1000 = Consumption and Demand
(a) Monthly Heaﬁing - heat output of central heating plant.

(b) Monthly Cooling. - cooling output of central cooling
plant.

2. Electricity - Consumption and Demand

(a) Internal Lights and Building Equipment - power used by
items defined in input L17,

(b) External Lights and Building'Equipment - power used by
equipment defined in dinput LI7; external lights are
provided in input S20 and are turned on whenever the sun
is down.

(¢) Heat - power consumed by the boiler,

‘(d) Cool - power consumed by chiller providing required
cooling, chilled water pumps, condenser water pumps

and cooling tower fan.

(e) Fans - power consumed by distribution system supply
and return fans and exhaust fans,

(f) Process Electricity - Amount (Scheduled from S19 card).

(g) Total - consumption 1is the summation of consumption
values for (a) through (e); demand is the peak power
consumed in any one hour.

3. Gas - Consumption and Demand

(a) Heat - fuel consumed by gas-~fired boiler providing
required heat and/or gas heat source for reheat coils.

(b) Cool - fuel consumed by gas-fired boiler providing steam
for steam absorption chiller.

(c) Generation - fuel consumed by gas—powered engine/generator
sets.

(a) Total - summation of items (a) through (c).
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5.3.9

5.3.10

4, Steam - Consumption and Demand

(a) Heat ~ purchased steam used to provide required heat
or reheat.

(b) Cool - purchased steam used by steam absorption.
chiller or steam turbine-driven centrifugal chiller
to provide required cooling.

(c) ' Total - summation of (a) and (b).

5. 0il - Consumption and Demand

(a) Heat - fuel consumed by oil-fired boiler providing
required heat and oil heat source for reheat coils.

(b) Cool - fuel consumed by oil-fired boiler providing
steam for steam absorption chiller.

(c) Total = summation of items (a) and (b).
6. Diesel Fuel - Consumption and Demand

(a) Generation - fuel consumed by diesel-powered
engine/generator sets.

7. City Water - water required for humidification and make-up to
cooling tower.

Report S9 - Executive Summary

This report (Figure 5.25) gives the results of the study in terms of
building energy consumption. It also gives the "at the building line"
and raw source energy, expressed in KBtu/sq. ft. for the period of the
study. This report is especially useful as a single page summary, and
to compare various runs.

Report S10 -~ Economic Summary

The last report (Figure 5.26) summarizes the annual cost of the
building as it was modeled. It also estimates the cost of mechanical
equipment. From these values, it calculates the uniform owning and
operating costs. The economic analysis 1is the same as running program
ECON (Owning and Operating Cost Analysis Program) described in Section
6. All the economic assumptions are given in the summary. These
assumptions are arbitrary and should be used with caution. If input
data other than that used in the assumptions are necessary, the user
should continue to program ECON.
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i

14



ST-S

,~—'— —

0.A. >

* BYPASS

* bucT

c/C

SUPPLY
FAN

HUMIDIFIER

&

FAN (OPTIONAL)

|
|
|
l
)
|
!
' |
EXH.AIR| T Saliadnt
-‘ 1 I Sar' “
l I by '\_, T
‘ \\-—/'
| RETURN
MIXED AIR
[HREE_OPTIOQNS

1. Fixed Dampers
2. Enthalpy/temp. type

Economizer cycle
3. Temperature type
Economizer cycle

- =)
" RHC RHC
s =
® Lty
' | | |
: ] | |
! I
| | |
! I t |
| ' P - |
L I e
- s ]

Figure 5.2 SINGLE ZONE FAN SYSTEM WITH FACE AND BYPASS DAMPERS
' (DISTRIBUTION SYSTEM NO. 1)

¢



9T~

HUMIDIFIER

SUPPLY

' _
_ } '
Outside | L :F g 2
' ,
I .
}
I A it et e A
| - ; ~4_ |
I | | I
3 | + | ' |
Exhaust | ' 1 TN, | | |
A | ! L G ! by
by \ ’ ]
' [
——eme e RETURN . NN R N RSN NN PR
. FAN -[- -I-
} (Optional)
MIXED AIR

THREE OPTIONS

1. Fixed Dampers
© 2. Enthalpy/temp. type
Economizer cycle
3. Temperature type
Economizer cycle

Figure 5.3 MULTI-ZONE FAN SYSTEM (DISTRIBUTION SYSTEM NO. 2)

o



LT-S

"=

J
n-)
X
(]

|

MIXED AIR
JHREE OPTIONS

1.
2.

3.

Fixed Dampers
Enthalpy/temp. type
Economizer cycle
Temperature type
Economizer cycle

LA %

HUMIDIFIER

W
- S
SUPPLY
FAN ~
‘ Mixane L Mixing | [ mIxin -
u_'/@ BOX | ] { BOX BOX
— S
S I I A A N A """;'
- RETURN AIR - T! 'T I T
FAN (Optional) Y : | |
: ) [
£ ! ; :
—lwv ~ \‘ * . | * I ‘ !
|\ \J ; —t l —ta ' —— |
-~ P4 (R SN N GRS — —_——--L—

-~

Figure 5.4 DUAL DUCT FAN SYSTEM (DISTRIBUTION SYSTEM NO. 3)



8T—-G

HUMIDIFIER

=9
' |
Outside |
el
' I Ruc RHC RHC |
’ I v B e N e ,
- R.A. } | ] | énduction
1+) 4
—A——rvu\— . ,! l._ l' (Typical)
: |
Ex_“ﬁ’“ | # ! re=—== I | -} :
Afr | 1: | 2 C‘""‘—,/ E 1 * { 19 H ‘ |
I Mgt T T, T
—— o RETURN AIR FAN e
ade - (Optional) | ]
— el
- MIXED AIR

THREE OPIIONS
1. Fixed Dampers

2. Enthalpy/temp. type
Economizer cycle .

3. Temperature type
. Economizer cycle

Figure 5.5 SINGLE ZONE FAN SYSTEM WITH SUB-ZONE REHEAT (DISTRIBUTION SYSTEM NO. 4)



6T~S

SUPPLY
H/ ¢ FAN

Outside - I j:
Air l 1}

Fixed R.A.

Dampers =\t

+ |

— g — — — — ——  ommn

O SN
fe———— -
. e

Figure 5.6 UNIT VENTILATOR (DISTRIBUTION SYSTEM NO. 5)

&

. S — — S—— G—rth wmme e S—



0¢Z-9

SUPPLY
W FAN

o~

N\

e
— e — -——-———J

-

e - J
ONE-ZONE_SCHEMATIC MULTIPLE-ZONE_SCHEMATIC

I
|
!
l
|
P
|
l

-
|

| _
.

E
T

|

|

Figure 5.7 UNIT HEATER (DISTRIBUTION SYSTEM NO. 6)
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Figure 5.16(a) — SCHEDULING

repitition numer of the schedule to be referenced
card’s field number
L or § = Load or System card

o]
won

L5~R - Weekly Schedule Card

Fl to 9 = # of a standard schedule. If # is greater than 10, a special
schedule is used from L6’s R.

L6~R - Dajily Profile Card

R must be in order starting from 11,

Fl = Fractional part of load for HR#1.

F2 = Fractional part of load for HR#2.

F3 = Fractional part of load for HR#3 . . . etc.

L17-R - Space Card

F8 = People Schedule using L5’s R.
F13 = Lighting Schedule using L5’s R.
F18 = Equipment Schedule using L5’s R.

S4-R - Thermostat Schedule Card (program will not sort)

Fl = Type of thermostat for HR#l.

F2 = High temperature setting for HR¥#1.

F3 = Low temperature setting for HR#1.

F4 = Type of thermostat for HR#2 . . . etc. -

S5-R - Daily Operating Schedule Card (for venilation & process equipment)

. Fl = Fractional part of load for HR#1.
F2 = Fractional part of load for HR#2,
F3 = Fractional part of load for HR#3 . . . etc.

56~R - Weekly Operating Schedule Card

Fl = Operating or thermostat schedule.
F2 = S4’s R or S5’s R for Sunday.
F3 = S4’s R or 85’s R for Monday . . . etc.



Figure 5.16(b) - SCHEDULING

§7-R — Yearly Schedule Card

Fl & 2 = Month/day start of lst period.
F3 = S6’s R.
F4 & 5 = Month/day start of 2nd period . . . etc.

S11-R - Fan Description Card

F27
F28

Fan operation type: If value is 3, use F28 for schedule.

Schedules ventilation air using S7’s R. This will keep fan on when
ventilation required is > than 0, even though no heating or cooling
is required.

S12 - Space Description Card

F8 = Thermostat schedule using S57's R.

F6 = If a plenum (a different format), fan schedule using S7’s R.

S14 - Boiler Card

F3 & F4
F5 & F6

Month/day start boiler or heat pump.
Month/day stops.

]

S15 = Chiller Card

F4 & F5
F6 & F7

Month/day start chiller or DX unit.
Month/day stops. '

S19 - Process Load Card

F3 = Schedule from S7’s R.

Defaults are shown on the input information. If S4, 5, 6, 7 is not used, a
special defaulted thermostat schedule is used. See the NECAP Input Manual
pp. 3-10. ’

[9,]
!
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_____#%*%%£CHO OF BUTLDING DESCRIPTION DATA READ FROM_INPUT TAPE**&x+

__FAC=_SYSTEMS ENGINEERING BUT
CITY= CHAMPTON, VA,

__ENGR=2R N, JENSEN
PROJ=SEB BASE-LONG

LDING,LARC

__ DATE=DEC 15,1981

NG+ OF TYPES OF RESPONSE FAC

TOR SURFACES NRF= 3

- RESPONSE FACTOR INDEX= 1 NRFT= 24 RATID= ,B04645
T 5.176069 ___ ,000012 443990
=3,267084 __,001378 ___ ~,313892
AL Ts57eT . .006893  =,017697
T -.384369 77 ,011144 ~.004341
- =.211133_ L,011952 __ ~.002968
T -.126089 __  .010994 ______ ~.002324
3 <.081886  ,009465 __ ~,001849
T w -.057144 007893 T =.,001479
o T2.042072 .0064T74 ___ =.001186
~.032106 _ .005265 ~.000953
~.025053 .004261 =, 000766
~.019810 0003440 <.000616
~.015784 .002773 =.000495
=.012631 .002233 ~. 000399
~.010132 .001798 <.000321
~.008139 .001447 =, 000258
~,006543 .001165 <.000208
2.005262 +000937” <,000167
~,004233 . 000754 =. 000134
~.003405 000607 ~.000108
~.002740 .000488 <.000087
~.002204 .000393 <, 000070
~.001774 . 000316 =. 000056
=.001427 +000254 =.000045

RESPONSE FACTOR INDEX= 2 N

NRFT= "¢ RATIO= 202652

""" 2.003712 T L011444 " .602721
-1.849331 s064577 ~,421263 ~
~.031197 7 ,031442 ~.052672 B T
T T T T L ,005462T 7 L007108 T T T ~,009895 T o
—TTTTT=loo1081 . 001459 ~.001986 T T A

Report S1 — ECHO OF BUILDING AND SYSTEMS INPUT DATA

Figure 5.17(a)



EXRRERREREREERR R R REREREp Rk kkk kb ke ke ® ECHU OF CARD INPUT TD THE SESP PROGRAM *:kkkkxgkskhrthbirfRkhkhtghkkbhhhbnhkrknky
CARD S1: PROJECT NAME ~ SEB EXAMPLE
CARD S2: GENERAL DATA -
1 HOUR OF YEAR AT WHICH SIMULATION MAY REGIN
8760 HOUR OF YEAR AT WHICH SIMULATION MAY END
O DUTPUT TAPE OPTION FLAG
CARD S3: PRINTOUTS
1 - NUMBER OF PRINTOUTS DESIRED
R L PRINT PERIOD NOe 1 e . - e e
T 75089 PRINT. START DATE
v - 5112 PRINT STOP DATE
1
T T i
‘,N_____ﬁ_____mﬁ_l,‘_v__,ﬂPYIUNAL_A_PRINT_VFLA,G}_L_E,VEL«_;_,HUURL_Y,_SUMMAR,IES
1_ DOPTIONAL PRINT FLAG: LEVEL 2 ZONE SUMMARIES -
LM.m.._w___‘,_._.-uz.»..m.-b—.-»_.mm ot renniecm - ROPOET ,S;l -~ ECHO OF BUILDING AND SYSTEMS INPUT DATA —

Figure 5.17(b)
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x ANALYSIS DF_ENERGY UTTLIZATION FOR .
* *
- _ * . . *
* _ SYSTEMS_ENGINEERING BUILDINGsLARC *
* *
L * I *
—w * HAMPTON,VA. * -
f * ¥ _ ~
v _* _ I * —
W T * ENGINEER __ = R.N, JENSEN -~ 77" . :
- * _PROJECT NO - SEB_BASE-LONG *
* DATE - DEC 15,1981 * o
———— * o m——— e e s v e eme _— . [ — ‘4
* * .
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Report S2 — TITLE PAGE °

— Figure 5.18
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DEC 15,1981

SEB_BASE-LONG

SYSTEMS ENGINEERING BUILDINGsLARC

HAMPTONsVA.
SYSTEM SIMULATION AND ENERGY ANALYSIS

T TTSUMMARY OF ENERGY DISTRIBUTION SYSTEM CHARACTERISTICS.
SYSTEM TYPE #++4+++ TOTAL FAN BHP +++++ ND. OF ++TOTAL SYSTEM AIR FLOWS (CFM)++ PER-CENT
NO, SUPPLY _ RETURN EXHAUST IONES SUPPLY MIN.OoAs  EXH.SYSTEM MIN.O. A,
1 VAVS 83.4 0.0 a1 5 54000, 1600, 550, 3.0
2 A o7 0,0 0,0 1 2346, 100, 0. 4,3
Report S3 — SUMMARY OF ENERGY DISTRIBUTION SYSTEM
CHARACTERISTICS
Figure 5.19
(%3]
) e — — _
- w ————— e S
"
SUMMARY OF ZONE AIR FLOWS
- T ] LOAD COOLING HEATING _ YEARLY
FAN I0NE LOAD SPACE MULT SUPPLY EXHAUST _— SET POINT CAPACITY CAPACTTY THERMOSTAT
. _SYSTEM __ NUMBER _ NUMBER FACTOR CFM. CPM ___ TEMP.  BTU/HR_____ BTU/HR ~_____ SCHEDULE
1 1 1 1 %000, 0. T2, 80000, o, S S
1 2 2 1 4000, 0. T2, 80000, 0, !
1 3 3 1 4000, 0. 72, 80000, 0. 1
1 4 4 1 4000, O 72, 80000 0. 1
1 5 5 1 38000, 550, 72, 760000, -2000Q0, 3T
2 1 12 1 2346, 0. 72, 48000, -15000, 2_

Report S4 - SUMMARY

Figure

OF ZONE AIR FLOWS

5.20



HOQURLY BUILDING PERFORMANCE FOR: WEDNESDAY, AUG 1 FROM 3:00 TO 4:00

T ENVIRONMENTAL CONDITIONS

_DRY BULB= 68 WET BULB= 68 ENTHALPY= 32,51 ATM PRESS= 29.94 WIND SPD= 0 CLD FAC= .833 SOLAR (DIR NOR}= 0.0 SKY BRT= 0.0

TPLANT CAPACITIESE

MAIN PLANT = COOLING= ~ 108,7 TONS —  'HEATING= _ 2209.0 MBH

DX UNIT ( 1) - CODLING = 52,9 KBTU/HR

_NUMBER OF 17€ RA_,T__.IO,'NXE.‘ 1

SPACES:
T sPAlt SPACE HIGH___ LOW__ TEMP, HEATING __CODLING ___SYSTEM__CONST. TEMP, e TSTAT__SCHED
T NO.__TEMP. TEMP,. TEMP. CORR._ CAPACITY CAPACITY __ LOAD _ SYSTEM LOAD. RHOH RHOC _TYPE___TYPE
1 773 23.0 =17.0___5.33___ 0. _ 80000. 0. _ 10329. __ 0.0000 0.0000 2_ 1.
277437 23,0 ~17.0 5430 0, ___80000. O ____ 7704.____ 0.0000 040000 2 1
TR 7744 23,0 ~1740 5436 0. 80000, 0. 13112. ____0.0000 0.0000 ___ _2._ 1
4 7743 23.0 ~17.0__ 5.34_ 0. 80000, 0. 10992, 0.0000 _0.0000 2 1
5 77.2__ 23,0 _=17,0 _ 5.16__200000, 760000, 0. 48420. __ 0.,0000 __0,0000 2. 5
o 6 77.9 T 5491 0. .0, 0. .. 323._____0.0000 _0.0000 0 o}
7 77,2 B 5.19 0, 0. 0. ~549. __ 0,0000 _0.0000 0 0
_ 8§ 7846 6,62 0. 0. 0. 1634, ___0.0000 0.0000 0 0
oW 3 7844 6442 0. . _.0. 0, 877+ _0.0000 _0.0000 0 0
i 10 7e.d 4414 0. 0. 0. =27325. 0.0000 __0.0000 0 0
- 11 76,7 4,73 _ 0, __.0¢ 0. 4591. 10,0000 _0.0000 0 0
12 75.9° 3.9 1.0 3,90 15000. 48000, 9732. 19277.____ 0.0000 0.0000 2 4
=HOURLY FAN SYSTEM OUTPUT SUMMARY
TFAN REQUIRED _PEOUIRED _ REQUIRED _ REQUIRED___ REQUIRED _ REQUIRED ____ _BASE ___ NET FAN
SYSTEM ~ TYPE __ COOLING PRIM HTG REHEAT PREHEAT _ BSBD HTG___ HUMIDIF, POWER BRK HSP
1 12 0.0 0,0 0.0 0.0 0.0 0.00000 4.8 o7
2 5 .0 0.0 0.0 0.0 0.0 0,00000 5.1 o7
~~— FAN SYSTEM NO., - 1
VARIABLE VOLUME FAN SYSTEM
ENTERING AIR PROPERTIES MINIMUM FRACTION OF OUTSIDE AIR =  ,030
RETURN AIR  TEMPERATURE = 79,151 MIXED AR  TEMPERATURE = 79,117
MOISTURE = « 009 MOISTURE = <009
DENSITY = £073 DENSITY = . 072
__ LEAVING AIR PROPERTIES . e
TEMPERATURE = 75.621 AFTER HUMIDIFIER: o
MOIS TURE = .07 ~ MDISTURE = L0117
DENSITY = «072 "WATER ADDED = 0.000

. T SPACE LDAD SUMMARY . .. : ~ =
" Report S5 — SUMMARY OF HOURLY CALCULATIONS (Optional)

Figure 5.21(a)



— SRS . S— _— —
SPACE NO LATENT LIGHTING. SENSIBLE SUPPLY AJR ZONE HUMID _
LDS __SYS LOAD LOAD LOQAD TEMPERATURE RATIO
11 113, 0o Oe 55.00 «009
2 2 113, O« i 0. 55.00 «009
3 3 113, Oe Qe 55400 s 009
4 4 113, 0. Qs 25.00 4009
3 3 905. Qe . Qs 2500 009
—_—e . - - - -
=== FAN SYSTEM NO. ~ 2
___ _UNIT VENTILATOR(S) .
__ENTERING AIR PROPERTIES = MINIMUM FRACTION OF ODOUTSIDE AIR = 043
— RETURN AIR____TEMPERATURE = _75.900 MIXED AIR___ TEMPERATURE = _ 75.557
o MOISTURE = .e017 — _ ... .MDISTURE _ _ = « 017
. DENSITY = «072 .. DENSITY = <072
_.LEAVING AIR PROPERTIES e
e TEMPERATURE = _ 0,000 - AFTER HUMIDIFIERs _ = _ _
- MOISTURE = 0,000 MOISTURE. ___ =  0.000
— o DENSITY = 0.000 . .WATER ADOED = OQ.0Q0O__
SPACE LOAD SUMMARY - _
_SPACE NO___LATENT __LIGHTING __ SENSIBLE SUPPLY AIR _ ZQONE_HUMID I
T _LDS_SYS_ LOAD__ LDAD LDOAD __ TEMPERATURE RATIO
w 12 6 .0 0. ) 0. 7592 017
_PLANY COMPARISION: S : B

_____MAIN PLANT _ - COOLING - LOAD=_ .00_BTU__CAPYs_ 1304160,00 BTU__ _LOAD RATIO= ,0000 NEW RHO= 1,0000

= HEATING = LOAD=_ = 0,00 BTU _ CAPY= 2200000,00 BTU_ _ LOAD RATIO= 0.,0000 NEW RHO= 1,0000

_ DIR, EXP(1) = COOLING — LOAD= 0.00 BTU _ CAPY=  52896.00 BTU _ LOAD RATIO= 0.0000 NEW RHO= 1,0000
TCENTRAL PLANTY : T T T ‘

GASC= 0.000_ _GASH= 0,000 GASG= 0,000 OILC= _ 0.000_ OILH= 0,000

STMCe 0.000_ _STMH= 0.000  ELEC= 0,000 ELEH= 0,000 FUEL=____ 0,000

L e L e I TR L L e L L

Report S5 — SUMMARY OF HOURLY CALCULATIONS (Optional)

Figure 5.21(b)



SYSTEMS ENGINEERING BUILDING;LARC

RAMPTON, VA, — DEC 15,1981

SEB BASE-LONG

SYSTEM SIHULATI@N AND ENERGY ANALYSIS

__SUMMARY JF EQUIPHENT SIZES

T TTTOTAUNUMBER OF CHILLERS = 1
T T TTYPE TOF CHILLER = STEAM ABSORPTION L
NO. OF CHILLERS —— ==y -
——____STIE OF CHILLERS = " "110,0 TONS
" YOTAL NUMBER OF BOILERS = 1 -

T T TTTYPE OF BOILER T e STEAM
o —_NOJ OF 8OILERS = 1
- _SIZE OF BOILERS = 2200, 0 KBTU
T T TTTTOTAL HEATING CAPACITY = 2200.0 KBTU

__TOTAL COOLING CAPACITY = 110.0 TONS

__1F USED, TERMINAL REHEAT ENERG

Y SAME SOURCE AS BOILER,

" COGLING TOWER. FAN REQUIREMENT 38500, CFM 1,0 IN. S.P, 46,9 BHP
_ __BOTLER AUXILTARY HORSEPOWER REQUIREMENT (FAN,BLDNER,PUHP) 3,3 BHP
o
e I e e e 2 e — -
::jﬁj " TOTAL FAN PLANT HORSEPOWER FOR BUILDING 84.2 BHP
o SUMMARY_DOF PUMP_SIZES .
_ LOCATION " "TOTAL_ GPM ~  TOTAL HEAD (FT) TOTAL _BHP _
CHILLED WATER 264, 40,0 5.2
CONDENSER WATER 385, 30,0 5.7
HEATING WATER 220 50,0 5.4
NO. OF OX/WEAT PUMP UNITS = "7 1" =~ - T T oo
UNTT_DESIGN_COOLING _DESIGN CODLING _DESIGN HEATING DESIGN HEATING -
TYPE CAPACITY (KBH) _ POWER {KW) CAPACITY (XBH) POWER_(KW)
o DX _48.0 4,0 0,0 0.0_

Report S6 — Summary of Equipment Capacities

Figure 5.22




SPACE TEMPERATURE FREQUENCY DISTRIBUTION SUMMARY

FF A A S E A F A F 4 %+ F TEMNPERATURE OCCURANCE BANDS (F1 +++ # ¢ %+ % 2+ %%
SPACE _ SPACE BELOW 50,0~  60.0= 65.,0- 68,0- 70,0~ 72,0- 7%4e0= 7640~ 78,0~ 80.0- B85.0= 90.0~ 100.0- 110.0- 120.0-_
NO.  STATUS_ 50.0  <60.0 <65.,0 <68.0 <70.0 <72.0 <7440 <76.0 <78.0_ <80.0 <85.0 <90.0 <100,0 <110.0 €120.0 & OVER
1 OCCUPIED 0 0 7 64 93 181 334 1498 78 4 0 oo 0 0 0_
__UNDCCUPIED 0 202717 1B 425 694 987 __ 1687 _ 1714 61 0 0 o 0 0 0
_____Zz __occureleo 0 o9 _67 98186 368 1456 723 0 _ 0 __ 0 _ 0o ___o0o o
UNOCCUPIED 0 i9 273 627 431 693 998 17111679 46 0 0 0 6 o "o
T3 mecupitn o0 o 12 74 101 186 374 1437 71 « 0 0_ o 0 0 o~
T T TUNDCCUPIED 0 22 290 644 428 695 979 1660 1688 71 0 o o 0 0 0
T4 becurleDd. 00 1o 86 95 183 352 1465 84 4 0 ) 0 0 0 0
T TTTTTTUNDCCUPIED 0 19 272 634 423 688 984 1681 1713 63 0 0 0 0 0 0
5 nCcuplED 0 0 4 40 71 147 328*_155'1 111 7 0 0 0 0 0 o
—_UNOCCUPIED 0 20 247 649 437 7031034 1648 1698 41 0 0 0 0 0 0
_wi- 6 OCCUPIED 0 0 ) 0 ) 0 0o 0 0 0 0 0 0 0 0
_ Jo UNCCCUPIED 54 783 951 738 576 671 8181009 1300 958 840 38 0 0 0 0
T ®  FTTTACCUPIED- 0 0 0 0 - 0 0 [ 0 0 0 0 0 0 0 0 0
UNOCCUPIED 83 942 999 761 592 691 862 1021 _ 1326 782 653 24 0 0 0 0_
T8 occurieo 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 o_
UNOCCUPIED 73 866 386 746 592 683 800 980 1329 854 811 16 0 0 0 0
9 OCCUPIED 0O 0 0 0 "o 00 o To o oo 0 0 0 0 _
T UNOCCUPIED 56 767 929 701 588 670 825 1024 1335 910 897 34 0 0 0 .0
__ 10 __OCCUPIED 0 0 0 0 0 0 0 oo 0___ 0 0 0 0 0 _0.__
T UNDCCUPIED 4 41 952 760 592 754 952 1305 1355 911 680 30 0 0 0 0
11 0CCUPIED 0 0 "0 0 0 ) ) 0 K) 0 0 0 3 ) 0 0
UNDCCUPIED 3 101 536 938 659 931 1144 1326 1038 675 1181 207 0 0 0 0
12 _OCCUPIED 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ) 0
UNOCCUPIED 0 0 0 0 19 100 2130 5957 383 128 19 0 0 0 0 0

O

Report S7 — SPACE TEMPERATURE FREQUENCY

DISTRIBUTION SUMMARY

Figure 5.23
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*Ekax MONTHLY AND ANNUAL ENERGY AND UTILITY USE SUMMARY *¥%*+

FACILITY =~ SYSTEMS ENGINEERING BUILDING,LARC DATE - DEC 1551981

CITY - T HAMPTONy VA, PROJECT - SEB BASE-LONG

USER - RoN. JENSEN

- " ENERGY CONSUMPTION - T
—— JAN. T TFEB._ T UMARCH T U aPRIL  TTTTMAY T TTTTTTIUNE
THONTRLY_K8TQ _ e . .
__HEAT {KH3) e e L e e
— MAX, DEMAND " =T10.8 " ~537.6 ' =413,5 _ =391.6 __  ~118.3  _  =~2,8 oo oo o oo
T CONSUMPTION T T-56251e1  =41714.9 . =34917.7 _  =14717.5_ _ ~592,3 _  =ke) o~ o
~coot (xes) B , o B L
MAX., DEMAND 0.0 0.0 - - -

B o T 0.0 762047 75649 97640
0.0

C CONSUMPTION , 0.0 0.0 28103.1 8481 7.7_ 115757.5

TELECTRICITY
LIGHTS AND BUTLDING EQUIPKENT

INTERMAL -

U DEMANDUKW) 183.7  163.7 163.,7 163.7 163.7 163, 7

_CONS. (KWH} 42540, 6 36990. 6 ___42660,6 40770.6 4266046 40770.6

WOEXTERNAL o . S .
_DEMAND (XW) ) 7.0 7.0 . 7.0 7.0 7.0 7.0

""""" 639.0 2310.0 222640 1890,0

TCONS . tRWHY 2968.0 2632,0
JMPS, AND HEATPUMPS)

_ HEAT (INCL., CENT, PLT.HTG. "LOADs BLR.AUXILe.s HOT WATER o )
— DEMAND (KW) 6e5 _ 665 6.5 6e5 6¢5 6.5

T CONSJIKWHI] 4687.3_ 4374.8 4843,5 TT4687.3 4B63,5 4687.3

'C‘IDL {INCL._ CHILLERS, WATER PUMPS, COOLING _TOWER FAN’ DX’ AND HEATPUMPS)

DEMAND {KW) 0.0 0.0 0.0 43,2 43,4 T 43,5

CONS.(RWH) T o0 T I Y 728545 T —“1'07_673.5'*~-—'119_§§o3

_ Fans o N _ . .
DEMAND (kW) 6278 62,8 6.8 62.8 6248 62,8

CONS. (KWH) 5970.6 5126.1 . 5909.2 559845 5859.6 559845

PROCESS ELECTRICITY

T DEMAND K W) 16.0 10.0 10.0 "10.0 10,0 ‘1050

. CONS{KWH) 7200.0 T e720.0 . 7440,0 720040 T 744040 720040
_InTaL - -

T DEMANDURW) 202.6 19576 195,56 538.7 73879 3391

__CONSe (KWH) 63366.5 55843,4 . 63492.3 67852.0 73793,2 72101.7

Report S8 — MONTHLY AND ANNUAL ENERGY SUMMARY

———

Figure 5.24(a)



#*#%# WONTHLY AND ANNUAL ENERGY AND UTILITY USE SUMMARY ####%%
FACILITY - SYSTEMS ENGINEERTNG BUILDINGsLARC DATE:. =~ DEC 15,1981
CITY - ~ HAMPTON, VA, PROJECT -~ SEB BASE-LONG —
USER - R.N. JENSEN — .
- e ENERGY CONSUMPTION -

Joy T 0CTs .

_DEC,

_PURCHASED STEAM " o —
CHEAT C_12,0PS16 _245.00EG. Fo ENTERING) ___— — ~ ) _
DEMAND (X-UBS/HRY _ 0.0 __s0 .1 .

"CONS.(K=-LBSY

“eoot T

__ DEMAND (V-LBS/HR) _
CONS. (K=LBS)

0,0 e 0 . .'6 ..,,.vg.o .

__302.4

(125.6PS16

353, ooeAﬂN’“ENTééiNc) -

1.4 1.9

188.6 221.2

1031.6

uITY VATER

o - CQNS.

" DEMAND (K=GALSTHR) .3 Y .3 2"
(K=GALS) 7

o2
11.3 8.4

.5 .6

13 - .___t
O TUTTrT T T mr ‘_
Report S8 — MONTHLY AND ANNUAL ENERGY SUMMARY
B e Ao mreae i e <o S A s e ot bt o Srn ke e e e e

Figure 5.24(b)
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EXECUT IVE

ot e i e e ol s by e b o e e B e e s s B s b o s
SUMMARY * :

SYSTEMS ENGINEERING BUILDINGsLARC *

* . INPUY SPECIFICATIONS

_HAMPTON, VA,

kkkkkkk e kkkrhk bbbk hhhkkhik

___THIS NECAP RUN PREPARED BY: R.N. JENSEN

—.ON: DEC 15,1981

TOTAL FLOOR AREA = 52800,00_
HEATING 220040 KBHs _ .04167 /SQET

COOLING __ 114.0 TNS__ .00216 /SOFT

TU0ADS CASE IDENTIFICATION t SEB BASE—-LONG

SUP AIR _ 5634642 CFM_ 1,06716 /SQFT

___ SYSTEHS CASE IDENTIFICATION : SEB EXAMPLE

UNT AIR _1700.0 CFM___ .03220 /SQFT

e ——

BUILDING ====

CONSUMPTION

T ELECTRICITY (KWHR)

=~BUTLDING LINE=-- =-=RAW _ SDURCE=--=

_KBTU/SQ.FT, _ ~KBTU/SQ.FT.

LIGHTS € MISC. ECUIP,

518456.33

L HEATING

_..COCLING

.. B0417.59_

FANS

67407,83

PROCESS

82360.00 2203

33,51 .113.9%

56872434

e 12,50

~.3e88

i 3020 L17.67

90 36 14,81

19:20

- TOTAL

810514.09

__GAS (THERM)

" PURCHASED STEAM (KLBS) (1000 BTU/LB)

52.39 _ 178413

_NONE_USED FOR THIS MODEL ___ _ °_ R

—_ L HEATING

302,41 75,73 ‘ 7.96

_ 1 _CIO0LING

1031,.,61 19,54

_ V. PRacEsS._

....... 0400 SR Y o1 3

5 LToTaL

0200

1334.01 25.27 35.12

__HEATING OIL_(KGALS)

KG
_ _DIESEL FUEL (KGALS)

NONE_USED FOR _THIS MODEL
NONE _USED FOR TWIS MODEL ___ __ __ _  —_ —  —— "~

_TOTAL ENERGY_ USAGE (EQUIV_KBTU) 2100296.47__ 77.66_

Report S9 — Executive Summary

Figure 5.25
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* ECONOMIC SUMMARY *

__.“SXSIEHS"ENBINEERING_ﬂHILDIRQLLARC______i__,_,_~ *

HAMPTION VAW L2232 3 22322 222322228

ASSUMED _ECONOMIC FACTINORSS

_BUILDING LIFE.- -=_&0_YRS

__THIS NECAP RUN PREPARED BY! R.N. JENSEN

ANNUAL_INTREST_RATE oomoemceeee10.0.2

ONt DEC 1551981

ANNUAL . LABOR .WAGE. INCRe =====—= 8,0 X

ANNUAL_MATERIAL COST INCR. . ====10.0.2%

__LOADS __CASE IDENTIFICATION 3 SEB BASE-LONG

ANNUAL FLOOR SPACE COST INCRs - 8.0 %

_SYSTEMS C NUAL _ENERGY _COST_INCR, ==m=w=10,0_% N
— ENERGY_COSTS e
"_” ESTIMATED ENERGY COMPUTED ER. SIMUL. —_ YRLY. TOTAL. . _
COSTZUNIT (%) ENERGY. ANNULITY
! ENERGY SOURCE £ USE_ CONS._ DEMAND___CONSUMPTION _ DEMAND COST(S) _ ___ (3$)
| __ELECTRICITY _ ) - - o
| ___ELEC LTS. HEAT_COCL FANS_PRC.  .035_20.00 808929, 239, K 33095._ . 135372,
_STEAM. . T
_ _ST¥._ HEAT_COOL 5.00 - 1145. -~ K _LBS §723. 73609.
__WATER
—_ PRC._WATR. 1.20 - 78. -~ K _GALS 9%a - __383a
| _TOTAL ENERGY_COST smmemmecscememesmcese reramseeeane nen—— e —e———— e e ———————— 28912. 159165, -
COSTS. ARE BASED_ONa _EQUIPMENT COSTS MAINTENANCE & QVERHAUL COSTS BASED_ONt -
" HEATING EQUIP = $40./KBTU 1%_0OF.£QUIP_COST_FOR MAINT.&. OH LABOR _
__COOLING EQUIP_~$3000./1DN T .57 OF EQUIP COST FOR MATINT MATERIALS.. .
' 720 YEARS ANTICIPATED LIFE. 1%_0F EQUIP COST FOR OVERWAUL MATERIALS _
,'_, 10 YEARS .MAJOR_OVERHA UL : 10%_OF_ EQUIP COST_EOR _FLOOR_SPACE. ..
| _ NO RESALE_VALUE_ALLOVED ' T
INITIAL ____ OVERHAUL COST __ANNUAL MAINTENACE_ ELDOR SP. _ ANNULTY
} cosT LABOR MATERIAL_____ _LABOR_ MATERIAL . COST. _ _ . ($)
__BOILERS 86000, . 880._ 880 BBOs__ 440 _B800.__ 57184
T_CHILLERS 230000, 1300, 31300, 3300, 16504 33000, 216440,
;*nzx__unns 12000, 120. 120. 120, 60, 12004 oo .2298a
i___TU.TAL_ SYSTENS & _EQUIPHMENT ANNULTY smecmemmesmsmcecreecacensreesesmemeessssrseseesomenmenn e 279422,
i __TOTAL OWNING & OPERATING ANNULIY =me=-s=coscccees—acss—essecnconos Y TY T S N
T NOTE == ANNUITY 1S CONSTRUED. TO MEAN THE UNLFORM ANNUAL. COST, CONSIDERING ALL_THE LISTED COSTS.__ .
; 10 _THE QOWNER DURING THE LIFE TIME OF THFE BUTIDING,
%jt‘::”" - - L ] T T et o
= ' Report S10 - ECONOMIC SUMMARY

Figure 5.26




TABLE 5.2
ENERGY CONVERSION SYSTEMS

TYPE - SOURCE OF ENERGY

CENTRAL COOLING PLANTS

i. Hermetic Reciprocating ‘ Electricity
2. Hermetic Centrifugal Electricity
3. Open Centrifugal | Electricity
4, Steam Absorption | Gas-fired Steam Boiler

0i1-fired Steam Boiler
Purchased Steam

5. Open Centrifugal with
Steam Turbine Purchased Steam

CENTRAL HEATING PLANTS

1. Hot Water or Steam Gas

0i1

Electric
Purchased Steam

2. Air to Air Heat Pump Electricity

.POWER GENERATION PLANTS

1. Engine-Generator Natural Gas
_ Diesel Fuel

UNITARY EQUIPMENT*

1. Air to Air Packaged DX Units Electric

2. Air to Air Heat Pump Electric

*  One unit serves one fan system.
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Table 5.3 ENERGY CONVERSION SYSTEM LOAD HANDLING

‘Energy Distribution . .
Load Source System Load Handling ' Load Handling Equipment .
- On Month Load Central Equipment Unitary Equipment
|Summary Table Reheat Central Heat DX
, Heating |Cooling Coils Boiler Chiller Pump Unit
Main Heating coil ' 3 y v
(or Hot Deck Coil) ’ | - | / N
Preheat Coil / Y Y/
Reheat Coil / 4
Humidification Energy / Y v
Baseboard Heating - 4 v Y/
Two-Pipe Changeover 4 4 - - -
Central Cooling Coil 4 < </
Terminal Unit Y NS
Cooling Coils
LEGEND |
. Central
Y = Applies System
- = NA Heat
Pump 0X
* = Supplemental
Heating Load
(Unassigned)




TABLE 5.4 HEATING & COOLING PRIMARY AIR DESIGN TEMPERATURE

SYSTEM SYMBOL  PRIMARY AIR  PRIMARY AIR INDUCED AIR
TYPE COOLING DESIGN HEATING DESIGN  HEATING  COOLING
: (oF) (oF) (OF) (OF)

1 SZFB 55. 120. - -

2 MZS 55. 120. - -

3 DDS 55. 120. - -

4 SZRH 52. 95. - -

5 VT - 55. 120. - -

6 UHT 55. 120. - -

7 FPH 0. 0. - -

8 2PFC 55. 110. - -

9 4PFC 55. 110. - -
10 2PIY 53. 53. 120. 62.
11 4PIU 53. 53. 120. 62.

12 VAVS 55. 120. - -

13 RHFS 55. 120. - -

These temperatures are the default values for the air handlers air
discharge temperature. If the required space temperature is below the cooling
design, or above the heating design, the calculations will produce negative
air flows and are in error. The user is cautioned that if a space temperature
design exceeds these temperatures, a system should be selected so an '
appropriate coil discharge temperature may be applied to the system.
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6.1—

6.2

6.3

6.4

SECTION 6
OWNING AND OPERATING COST ANALYSIS PROGRAM

OBJECTIVE AND DESCRIPTION

The Economic Summary Provided by the Systems Energy Simulation
Program (SESP) is produced using the Owning and Operating Cost Analysis
Program (ECON). SESP uses internal values to compute annual cost. If
annual cost 1is to be computed using different economic factors, then the
ECON program should be used. Because of fluctuating costs for energy,
fuel, material, labor, and interests, it may be difficult to accurztely
account for these factors.

ECON performs a life cycle cost analysis for each building heating
and cooling system analyzed by SESP. Life cycle costs are those
expenditures which occur singularly or periodically over the life of the
building, and includes cost of energy, cost of equipment in terms of
first costs and replacement costs, which occur if the expected life of
the equipment is less than that of the building, cost of maintenance
(material and labor), cost of periodic overhaul (material and labor),
salvage value of equipment at end of building 1life, and opportunity
costs for floor space occupied by equipment.

INPUT DATA

The punched card form of input data is required for ECON,
Instructions for the preparation of this data are given in Table 6.1.

OUTPUT REPORT

An owning and operating cost report similar to that shown in Figure
6.1 is received for each set of input data givem to the program. Most
of the information appearing on this report is simply a recap of input
data. The real results of the analysis are the annuities for each
equipment category and for the total HVAC system. These annuities are
calculated utilizing the uniform owning and operating cost technique.

EXAMPLE
To illustrate the use of ECON with the example facility, the input

data shown in Figure 6.1 was used to exercise the program. The output
follows the echo of input, shown in Figure 6.2.



SYSTEMS ENGINEERINb BUILDINGsLARC
HAMPTUNs VA,

RaNeJENSEN

SEB BASE~LONG
DECe 159 1981

40,0
10,0
+035
1.0

. VARIABLE VvOLUME FAN

3.0

1.
2026
239.1
4e0

5,0

3,0
BOILERS
880
CHILLERS
3300,
DX/UNITS
120,

Be.0
50

808929.
195.6
238.9
1145.
7840

4404
1650,

6G.

10.0
l.26

SYSTEM WwITH STEAM ABSORPTION CHILLER

195.6
223.5

840 1040

5.00 - le20 labg

LTS FANS HTG COOL PROC EQUIP

2387
2026

238.9

STEAM FOR HEATHING AND COOLING

888G,
330¢.

120,

S"uI‘PLE

COOLING TOWER MAKE=UP WATER

88000, 2C. 0o
880, B80C,

3300 33000.
12000, 20 0.
120. 1200,

INPUT TO OWNING AND OPERATING
COST ANALYSIS PROGRAM

FIGURE 6-.1(a)

239.1

20.00

239,.1
OC~12-18B

10,
10.

10.

0C-1
0C=2
0C=3
0C=4
0C~5
0C~6
QC~7
0C~8
0C=-9

oc-11
0C=12=}
0C-12-14A

0C=12-2
0C=12-3
0C-13
0C~14~1
0C=15~-1
0C=14w2
0C~15-2
0C-14=3
0C~15=3
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* PRPOJECT ND -~ SEB BASE-LONG = - * T _ T
* DATE - DECs, 15, 1981 T - - T N -
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FEFFREFRRFRRERRRE INOUT  ASSUMBTIONS FAZaALFFRFEEX

_RUTLDING [IFE 56,00 VEARS
TANRUAT "INTERESY RATE Y000 PERCENT ~

CFATIHATED TUIABON WAGE ARNUAU TINCREASE 8,00 PERCENT

TFSTIMATEN "HETERTAC CUST ANNUAL TNCREASE 710,00 PERCENT

4

CFST VAT FDFLANE SPACE CHSY ANNURLT IR CREASE RG00 PERCERT

ESTIMATED ENERGY COST ANNUAL THCREASE 1o.od'bthttﬁf‘:

OQUTPUT OF OWNING AND OPERATING
COST ANALYSIS PROGRAM

FIGURE 6.2(b)



CANALYSTS FOR = VARPAR(E voUUME FAN SYSTEM WITH STEEAABSORPTION CHIfLER — —— —————— "~~~ -~~~ — = "™~~~ "~~~

TEERR AR EARE AR IR SO T SRR RO AFTRRE R AR ENERGY T COST TSUMMARY FFERR#ERE 684 43 bk KRR RA AR RSO A X Fh et b a0 b ah gk Fha g inw
Ly il it IR IIIT I A

* . . ENERGY UNIY COSTS ——  ~ C”NSUHPTI N\'_“M_m_‘_ DEP‘AND "' —_-“‘“TGTAL easy T AKNUITY *
¥ 7 CONSe DEMAND T T T - - Bt € 3 T — (&‘ T
L 1&) T4 i e = i

*

THFTE LECTRISITY T e N
o ITEARSTHTG TONL PROC EQUIP .04 20,0077 808929, KW - 239, KW_“_W_—_‘_ﬂ"::BO‘L, T 135389, 7%

{a- O N Y S ol AU - %
TEAMTFORTHEATHING AND T LTINS =Y “0.00 T 1145, K'LAES T T 0K LRSS 5725 23417 *
: M A et il S S Bl . b . S S S S

*T“'" C DL INGTY Q’E'R"'HZ&R'S:U_?~Wﬂ TER 1,26 0400 . TTTESTKTGALSTT U KTEALS Q4TI T TR E
- - i B ARl N e T
—m——— . — B — —— e e e
TETTTTTT - - T T T T CGRANG TOTALS T 38613, T I56149, #
B —— —_ - B, et e T e e SRR oot g

kbt idhdihubahbdieibitib e hdotib bbbk ihbi ittt bbbt b A A b bl b A ARG S A

*“#Tifif*iﬂ SYSTEHS AND EQUIPHEN" TasT **#**#********1*#********#*******#*##***#*t#*** ’!‘;#"
* B *
2 T TINITIAUTANTICIPATED ~ SALVAGE 7 "MAJOR™ QVERHAUL 777 7 ANNUAL MAINTEMNANCE "FLOOR SPACE ANNUITY #
A } TeosT CLIFE TCONSID, TTTPERIOD  LABOR CUMATERIALT  LABGR O MATERIAL T T ofasv o *
— e e B S TR YT g
T ROITERS BBO0O, T T TR0 7T NO T T 10 T 880s 7 8804777 880, 7 440, T T 571844 %
TETTHTILEOS . 330000, 7 2977 TNR ~ 710 '3300. 7 '3300. 7773300, 1650, 7 TR2144404 #*
TEF Y /UNITS T T 12000, 20 ""UNg T 710 120, 120 T 120. ¢ o T TT95. #

BBttt okt i bk bk bk el

;*i

L ) ) -
_F ' TTOTAL SYSTEMS AND EQUIPMENT ANNUITY "7 """~ 276422,

3 -— — *_.,
—"ruim4ﬂm“irmfnurﬁiﬁifn“nuﬂfﬂ‘rﬁ?ﬂ*?z#ﬂﬂﬁk*xu#u*H*H*M**n**#uwu*&#t*ﬂcu**u:t#**u#u*n*m*uu»htuywm% *iE

. T *Fk ?’*V'*‘;#:Fifi*#"%'i‘i‘#'*’i"f#fi'#%%*#'*'**********#-*#t***#**#*****‘**********# T T e e e

T b - EF¥TO0TAL DUNTING T ARD TOPERATINCG ANNUITY 77 777 7777 7777 774386591, DOLLARS ™ T
- T *****i*iv*****1***#*#**#********xc##******#*******##******#*#*#**#***** T - T

NATE == ANNDITY TS CONSTRUED TO MEAN THE UNIFORM ANNUAL COST, CONSIDERING ALLTTHE LLSTED CGSTSs 'TO THE OWNER DURING 777" "7
T TTTTTTYHE LIFE TIME AR THE BUILDING, T T e e B R S

OUTPUT OF OWNING AND OPERATING
COST ANALYSIS PROGRAM

FIGURE 6.2(c)



Table 6.1

OWNING AND OPERATING COST ANALYSIS PROGRAM CARD INPUT INFORMATION

READING | - ‘ PROGRAM | . LIMIT
ORDER | COLUMNS INPUT VARIABLE DESCRIPTION SYMBOL UNITS VALUES CODE COMMENTS
0C-1 1 to 35 Header 1, e.g., Facility Name FAC - - - Any alpha-
' ' ' numeric character

0C=2 1 to 35 Header 2, e.g. Facility Location CITY - - - -
0Cc-3 1 to 35 Header 3, e.g. Name of Engineer | ENGR - - - -
0C~4 |1 to 15 Header 4, e.g. Project Number PROJ - - - -
0C-5 1 to 15 Header 5, e.g. date DATE - - - -
0C-6 |1 to 10 | Building Life BLGLF Years - - -
0oc-7 1 to 10 Annual Interest Rate RINT % - - -

11 to 20 Annual Increase of Labor Cost RINL |- % - - -

21 to 30 Annual Increase of Material Cost RINM % - - -

31 to 40 Annual Increase of Floor Space Cost | RINF % - - -

41 to 50 Annual Increasé of Energy & Fuel Cost RINE r - : - -
0C-8 |1 to 10 Unit cost of Electricity : :A CELE $/KW - - -

11 to 20 Unit Cost pf Gas _ CGAS $/therm - - -

21 to 30 Unit cost of 0il : COIL |- §$/gal - - -

31 to 40 Unit cost of Purchased Steam - CSTM $/1OQO 1bs - - -

41 to 50 Unit cost of City Water. ' CWAT {$/1000 gals - - -

51 to 60 | Unit Cost of Diesel Fuel ’ CFUL $/gal - - -

61 to 70 Unit Demand Cost of Electricty DELEC $/KW - - -




Table 6.1 (Céntinued)

'OWNING AND OPERATINC COST ANALYSIS PROGRAM CARD INPUT INFORMATION

READING : PROGRAM , LIMIT :
ORDER COLUMNS INPUT VARIABLE DESCRIPTION SYMBOL ] UNITS " VALUES CODE COMMENTS
0C-9 1 to 10 | Number of cases to be analyzed CASES - - - -

Reading Orders 0C-10 Through 0C-15 Should Be Repeated "CASES" Times.
0C-10 1 to 30 | System Description Label DESC - o= - -
0C-11 '} 1 to 10 | Number of Energy Categories ENCAT - 1 to 15 - - -
Reading Order OC-12 Should Be Repeated "ENCAT" Times.
0C-12 1 to 10 | Energy Type ' ETYPE - "1 to 6 1 elect. -
: : 2 gas
3 oil
4 steam
5 water
6 diesel
: KW. Therms.
11 to 20 | Annual Consumption : ECONS Gals.1000 - - -
: 1000 gals. :

21 to 50 | Energy Category Label ENLAB : - - - -




Table 6.1 (Continued)

OWNING AND OPERATING COST ANALYSTS PROGRAM CARD INPUT INFORMATION

READING

' PROGRAM LIMIT ‘
ORDER COLUMNS INPUT VARIABLE DESCRIPTION . SYMBOL UNITS VALUES CODE COMMENTS

Reading Ofdt_ers 0C~12A and B must follow any card OC-12 having an energy type (ETYPE) 1.

0C-12A 1 to 10} Elec;.trical Demand for January EDEMD KW - - -
11 to 20 " " " February " " - - -
21 to 30 " " " March " " - - -
-31 to 40 " " " April " " - - -
41 to 50 b n " May " n - - -
51 ‘to 60 " " " June " " - - -
61 ;o 70 " " " July " " - - -

0C-12B 1 to 10 | Electrical Demand for August EDEMD KW - - -
11 to 20 " " " September " " - - -
21 to 30 " " " October | " " - - -
31 to 40 " " " November " s - - -
41 to 50 " " " December " " - - -
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Table 6.1 {(Continued)

OWNING AND OPERATING COST ANALYSIS PROGRAM CARD INPUT INFORMATION

READING

PROGRAM LIMIT
ORDER COLUMNS INPUT VARIABLE DESCRIPTION SYMBOL UNITS VALUES CODE COMMENTS
0C-13 1 to 10 Number of Equipment Categories EQCAT - 1l to 15 - -
Reading Orders OCl13 and OCl4 Should Be Repeated "EQCAT" Times.
0C-14 1 to 30 | Equipment Category Label EQLAB - - - -
31 to 40 | Installed Cost of Equipment COST $ - - -
41 to 50 | Expected Life of Equipment LIFE Years - - -
_ . 0 No Based on straight-
51 to 60 | Is Resale Value to be Considered: SV - - 1 Yes line depreciation
61 to 70 | Major Overhaul Period OHPD Years - - -
0C-15 1 to 10 | Estimated Annual Maint. Labor Cost AML $ - - -
11 to 20 | Estimated Annual Maint. Material AMM S - - -
Cost
21 to 30 | Estimated Major Overhaul Labor Cost OHL $ - - -
31 to 40 | Estimated Major Overhaul Material OHM $ - - -
Cost '
41 to 50 | Estimated Cost of Floor Space FLR $ - - -

Occupied by Equipment
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APPENDIX A

INSTRUCTIONS FOR DIMENSION
STATEMENT ALTERATION

INSTRUCTIONS FOR DIMENSION STATEMENT ALTERATION

Certain variables in NECAP have only one value. For instance, FNS, the
number of spaces, is described by one number. The direct normal radiation,
RDN, also takes on one value, which varies with time, but may be described at
any given time by one number. Such variables, called scalars, require only
one location in the computer memory. This location is assigned automatically
the first time scalar variable is used. '

Other variables, however, possess a number of values. For example, AW,
the area of a window, has as many values as there are windows in the
building. The number of vertices of a shade polygon added to a window, FNVAW,
has a different value, for each of the added shade polygons, for each
window. Such multi-valued variables are called arrays or matrices. They each
require more than one location in the computer’s memory.

The computer does not assign such blocks of memory automatically. The
number of values (the dimensions) of a matrix variable must be assigned by the
use of special statements, called dimension statements.

The core requirements for running the program depend upon the numbers
entered into the dimension statements. For the most efficient utilization of
a computer system, the user of this program should arrange dimensilons
according to his applications.

NOTE: Since the computert does not accept "zero" for a dimension value,
if a dimensioned variable is equal to zero, always use "ONE" for
dlmension value.
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LOAD PROGRAM GLOSSARY
spaces in buidling
distinct delayed heat transfer surfaces in building
distinct quick heat transfer surfaces in building
distinct windows in building |
types of delayed heat transfer surfaces
inside heat transfer surfaces in building

underground floors in building

Maximum number of sides of any exterior heat transfer surface

Maximum number of shading surfaces deleted from any exterior
heat transfer surface

Maximum number of shading surfaces deleted from a delayed heat
transfer surface (L < K)

Maximum number of sides of a delayed heat transfer surface

Maximum number of shading surfaces deleted from a quick heat
transfer surface (P < K)

Maximum number of sides of a quick heat transfer surface

Maximum number of shading surfaces deleted from a window (T < K)

Maximum number of sides of a window

Number of shading surfaces

Maximum
Maximum
Maximum
Maximum
Maximum

Maximum

number of sides of a shading surface

number of inside heat transfer surfaces in a space

number of quick heat transfer surfaces in a space

number of delayed heat transfer surfaces in a-sﬁace

number of underground spaces in a space

number of windows in a space

A=2
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GLOSSARY (CONT’D)
Number of pictures desired of shadows on delayed heat transfer
surfaces

Number of pictutes desired of shadows on quick heat transfer
surfaces '

Number of pictures desired of shaded areas of windows

Must excead numbe¥ of sides of any exterior heat transfer
surface or any shading surface (for example: AK = J + 3)

*Maximum value of number of shading surfaces - number'of
deletions + window setback shading surfaces (for any exterior
heat transfer surface )

Maximum number of sides of a shading surface + 3

Fineness of division of exterior heat transfer surface for
shadow analysis (corresponds to X and Y divisions of a surface)

If a window is setback, the program generates three setback shading
surfaces.

CURRENT VALUES FOR ARRAY SIZES

A = 35 B =75 C = 25
D = 35 E = 26 F'= 70
H = 30 I=10 K = 10
L =10 N = 10 P =10
R = 10 T = 10 V=10
X = 10 Y = 16 AB = 30
AC = 30 AD = 30 AF = 30
AG = 30 AH = 20 AL = 20
AJ = 20 AK = 19 AL = 8
AM = 19 AN = 50 AQ = 50



TLAP DIMENSIONS WHICH REQUIRE CHANGE

MAIN ROUTINE

‘COMMON /TLP1/
. IHTS( AB, A ), ILITE( A ), NIHTS( A ), WOF( A ),

BODER( D ), SETBK( D ),
'SXN( E ), SXR(C E ), SYN( E ), SYR('E ),
FIHTS( F ), ISPCI1( F ), ISPC2( F ),
. FFIHTS( AB), FID( AD), FIDD( L ), FIDQ( P ),
. FIDW( T), FIQ( AC), FIUF( AF), FIW( AG)

COMMON /TLP2/ o

. HRLDL( A ), HI(CA ), H2( A ), H3( A ),
H2P(10,A ), QUF( A ), SSHMAX( A ), STCMAX( A ),

. SUMA(A A), SUMB( A ), - - SUMBP(10,A), SUMC( A ),

. CFMD( B ), ICALD( B ), QSTORD( B ), SHADD(24, B),

' CFMQ( C ), ICALQ( C ), QSTORQ( C ), SHADQ(24, C),
CFMW( D ), ICALW( D ); QSTORC( D ), QSTORR( D ),

. SHADW(24, D ) ’ o

COMMON /TLP12A/.

. CFMEX( A ),CODINF( A ), FLORA( A ), HASSL( A ), HINZ( A ),
. . IPICK( A ), IPLEN( A ), ISKIP( A ), IWOE( A ), IWOL( A ),
. IWOP( A ), MULT( A ),  ND( A ), NFOLK( A ), NQ( A ),
NUF( A ), NW( A ), PLITE( A ), PWEKW( A ), QEQ( A ),
QEQLAT( A ), QIHTS( A ), RATRG( A ),RATRIS( A ),RATRPS( A ),
RATRX( A ), RMRGC( A ), RMRGI( A ),RMRISC( A ),RMRISI( A ),
RMRPSC( A ),RMRPS1( A ), RMRXC( A ), RMRX1( A ), TROOM( A ),
TSPAC( A ), VOL( A ), :
ID( AD, A ),IQ( AC, A

), TUF( AF, A ),TH( AG, A )

COMMON /TLP12B/ .
. ABD( B ), AD( B ),CINFD( B ), IRF( B:), 1ISD( B ),
. NDD( B ), NVD( B ), NXD( B ), NYD( B ), ROGD( B ),
WwAD( B ), WID( B ),
. D( L, .B )) QN(3, B )) QR(3’ B )’ SUMN( 3, B )’ SUMR(3, B ),
. TD(100, B, 3),XVD( N, B ), YVD( N , B ),ZVD( N, B)

COMMON /TP12C/ ,
. ABQ( C ), AQC C ), CINFQ( C.), IsQ( ¢ ), NDQ( C),

. - WQ(C), -NXq(C), NYQ(C ),QPERIM( C ), ROGQ( C ),
. ¢ ¢ ), waQ( C), WIQ(C),

. IDQ(P, C), XVQ(R , C ),YVQ( R, C ), ZVQ( R, C )

COMMON /TLP12D/
AW( D ), CINFW( D ), FFWG( D ), FFWS( D ),IGLASW( D ),
NAW( D ), NDW( D ), NPW( D), NVW( D), NXW( D),
NYW( D), ROGW( D ), SHACO( D ), WAW( D O,WPERIM( D ),
WIW( D ), NVAW(3, D ),
XAW(4,3, D ), YAW(4,3, D ), ZAW(4,3, D ),
TOW( T , D), XYW V , D ); YVW( V , D), ZVW( V , D)

® o & o * o

A-4



COMMON /TLP12E/

. IR( E ), RATOS( E ), RX(100, E ),  RY(100, E ),
. NVSP( X ), ' PSP( X ),
. XSP( Y , X ), YSP( Y , X ), ZSP( Y , X ),

. ILOOKD( AH),JLOOKD( AH),MLOOKD( AH),
. TLOOKQ( AI),JLOOKQ( AI),MLOOKQ( AI),
. ILOOKW( AJ),JLOOKW( AJ),MLOOKW( AJ)

MATCON SUBROUTINE

DIMENSION ISHADE( AO, AN)

- SHADOW SUBROUTINE

DIMENSION -

JXVERTF( I ),YVERTF( I ),ZVERTF( I ),IDLETE( K ),

. ANGLE( AK),  XI( AK), Y1( AK), Z1( AK)
DIMENSION

. NVERT( X ), PERMS( AL),XVERTS( AM, AL),YVERTS( AM, AL),
. | ZVERTS( AM, AL)
DIMENSION ISHADE( AO, AN)
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SYSTEMS PROGRAM GLOSSARY
spaces in building
distinct delayed heat transfer surfaces in building
distinct quick heat tfansfer surfaces in building
disﬁinct windows in building
types of delayed heat transfer surfaces
inside heat transfer surfaces in building

underground floors in building

number of inside heat transfer surfaces in a space

number of quick heat transfer surfaces in a space

number of delayed heat transfer surfaces in a space

number of underground spaces in a space

number of windows in a space

' Number of boilers

Number
Numbér
Number

Number

of
of
of

of

chillers
DX and heat pump units
engine/generator units

fan systems

Total number of fan systems

Process loads

Because the
systems, a dummy fan system is used internally for plenums and un-
controlled zones., If more than 15 fan systems are to be simulated,
changes to the program code are required.

CURRENT VALUES FOR ARRAY SIZES

= 35 B = 75 C = 25
= 35 E = 26 F =70
= 30 AB = 30 AC = 30
= 30 AF = 30 AG = 30
=5 CH = 5 DX = 10
=5 FA = 15 FB = 17
= 10

Systems Energy Simulation Ptogram (SESP) loops by fan

A-6



SESP DIMENSIONS WHICH REQUIRE CHANGE

COMMON ZONE'L
CO"'(N /200EL7 GSC R)  ,GLC R) ,OLITEC R) ,SLPON( R) ,GSINF( A)
» QLINF( R) STEMP( A),UCFM( R) ,TSPC R)  ,VOL( R)
» TOR .uon .I'm »,DOA ,PATM
,TCD JKELDG L KRX » IZNX SHSTRT
LNDRYS  ,MEND » IMRX(12)

COMMON FANL | '
oomoN FANL/ KFANCFR) , JMRX(FA) ,CFMAX(FR) ,CFMEX(FR) ,ALFAM(FRA)
,ORCFM(FR) ,RHSP(FR) ,WSP(FR)  ,DAVE(FR) ,KRA(FA)
JDRACFA)  ,PWGRL(FA) ,FIRSS(FA) ,FMASR(FA) , FHASK(FA)
JTFPS(FA) , TANPR(FA) , TANPE(FR) ,FBHPS(FR) , FBHPR(FA)
JFBPECFA) ,DTFNG(FA) ,DTFNR(FA) MXAO(FR) , IWRH(FA)
,ICZN(FR) , ITMPC(FR,2),NVFC(FR) ,WMINCFA) , TCOFC(FR)
,TORCO(FR) , TFIXL(FA) ,TFIX2(FA) ,RIPA(FR) , JDXHP(FA)
'PLOC(FR) ,PAREA(FR) ,PERmcrm , ISET(FA, 4)
,IFSO(FR) , IVENT(FR)

COMMON Z20NE2
COMMON /20NE27 CFM( ARY  ,CAMSC A)  ,CFMR( A)  ,CFAMX( R) ,ZMRSS( R)
. RS R) ,Z2RER( A) ,ZRSX( A) ,Q5IC A) ,TS( A)
2O A)  LALFBER( A) ,CBTUC A) ,GOLNM( R)
»QCPNMC A), IHONM( A) ,GHLNMC Q) ,GHPNM( R), THHNM( R)
, IPLENC R),MAT( A) ,SPACN(FB, R) 1
» IPL

- COMMON ZONE3

COMMON 720NE37 IPLSC R)  ,HCAPD( R) ,CORPD( A) »HOFN( R)
»IVS( R) JOMPCR)  LISKF(R,3I LIFD( R,3)
,m.oa( R,3),IPSA( R), GPLMS( A) LPLC A)
JKSPR(30) ,JSPA(SB)  ,NSPA

COMMON ICTWR
OOMMON /7 ICTWR 7 MAXSD,  MAXSE, MAXSF,  MAXSG,
. TWB1(S), CTW.(5), CTPLI(S), DCTWL.(5),
a2, CTFPP(S) CTRL2(5), DCTPP(S)

COMMON IDXHP
COMMON 7 IDXHP 7 NDXP, IDGP(DX), DOCAP(DX), DCPOW(DX),
DHCAP(DX), DHPOW(DX), NCP(DX), NP(DX),
PVG:Q(DX,S) PVCPO(DX, 5), TREFC(DX, 5), PVHCA(DX, S),
PVHPO(DX, 5), TREFH(DX, 5)
COMMON ICHLUS

COMMON 7 ICHLUS 7 MAXIA(CH),  MAXIB(CH), MAXIC(CH),  TCONL(CH,S),
. Tm(m’s), m(m,S). m(m,s)' m(m,S),
CPPP(CH, S) '



SESP DIMENSIONS WHICH REQUIRE CHANGE

COMMON IBLRUS :
. COMMON 7 IBLRS 7 rman, BRL(6,BL), BPCT(6)

COMMON IBOIL - : ~ C
COMMON # IBOIL ~ NBOIL, ~ IBOPT(BL), NAMB(BL), SZB(RL), M3(BL),
.  KREHT 1, HWHO, HDRLP, = BLRAUX

COMMON ICHIL -
COTION / ICHIL / NCHIL,  ICOPT(CH), NMC(GH), SZC(CH),
. MUCH), . MR(CH), - MSICH),  M7(CH),
. - FFUN, TLOL,  HDAP,  HDOWP

COMMON n:s o
OOMON 7 TEG 7 NENG,  IEGOP(EG), MA(EG), MS(EG), EGCAP(EG),
. HVDF, EFLEL(EG), EQBAK(EG), EFPCT(EG,S), EQPCT(EG,S)
JRXPR,  MAXTB, EGPCT(EG), EGPLD(EG)
COrMON IPROC ‘ o
" COMMON /IPROC / NPROC , PRPK(PL), IPREN(PL), IPRSC(PL),
. PRSTIP, PRSTMT
COMMON SCHDI
COMMON /SCHDI/ NDTS, - IVTSD(28,24),VTSD1(28, 24), VTSD2(29,24) .
. ,NRSCH, STDS5(10,24), SCHD(18,8,24)
. ,NEC, ISTT(10,8)
., THOR, tms IYZTC R), IVNOC A), IYTSN(18,5), IYTSD(19,S)
COMMON # RSET 7 NRSET, - TOALO(FB), . TORHI(FB), TLO(FB),
. ' THI(FB)
COMON 7 RESF 7 NS, IRFL(2D), CRFL(2D), FLRY(28,58),

.FLRZ(28,38),FLRX(28,58), TFURN( R,S5,3),0FURN( R, 3),BXKT( A,5),
.DFURNX( R, 5), DFURNY/( RS) Iﬂ.RNZ( RS) DCR( A), QS’C( RS)
-RF(28),DM( R),DVF( R), FTH((ZB)

. COMPION MISC
COTON 7 MISC 7 EFF, PMOL  ,KFLCV ,CINSL ,DINSL
,O0F , DH ,CRMBN ,CPMBX ,CPMEE
,PBIL , TFBP ,IISRT ,IHSTP ,FAN(13)
, , GRPNM ,IHRNM ,GBONM , GBPNM
,THBNM , CGFMINC A). '



SESP DIMENSIONS WHICH REQUIRE CHANGE

COMMON VTDATA

COMMON 7 VIDATA # AD( B), A O, AF(H), AC H)
LJAUC D), FINTS( F), FLORB( R), FUF(H)
WO HY, - IDC R,AD), IHTSC R,AB), IMULT( A)
,10¢ A,AC), IR(26), IRF( B), ISPCIC F)
JISPC2C F), ISGC O), IFCA, H), IWCA, H

L) L] . . * » = L]

JWR, D), NCCR),  NDCAR), - NDB
NN(1Z),  FCA), T, NIHT
,NIHTSC A), NQC A), NGB, NS

,NUFB, NF(H), NMB, NUKC H)
JNICR),  NB RATOS(26),  RX(26,100)

) JRY(26, 109), RZ(26,100), TSPAC( A).  UGH( A)
: UA(ZS),  WOF( A), IMOP( A), FOLK(1S,9,24)

COMMON VTTEMP
COMION / VITEMP # SIH(A),  SMCCA),  SLTCA)
. ,SHTC A),  SIHTCC A)
JTATRZ, A,16) , RANGE(1S)

COMMON VTSRF
COMMON # VISRF / NSRF( A), ETEMP( R,100), SRF( R,100)

COMMON 7 VTHRLY » SUM4( A), SUB( R), JDAY, . IDT
. ,IITIME,  IPOSE, KERSON, IKS
,ITIME, ISTRT, = IEND

COMMON MAINOOM ‘

COMMON # MAINCOM # IHSRT  ,IPSUM  ,ISHEN , ISHRN
,NDAY(7),NCODE(11), MONTH(12)
,S00NM( R), ISHON( A), SGHM( A), ISHHN( A)
JQKC(FB), GKH(FB), GKIG(FB), PULK(FB)
JH2OK(FB), TKAHL(FB), TKCD(FB)
, DXCAPC (DIX) , DXCRPH(DX)
JRHOC(6), RHOH(E),  RHOCHP(6,DX), RHOHHP (6, DX)
,TOP3(S) ,TEMP4(S)
,JHPCLG(DX), HPHTG(DX), DXRHOC(DX), DXRHOH(DX)
,LABOX(2), SUBLAB(22) |
,HRLDS( R), HRLDL( A), QINFS( R)
, TPKGRS(12), TPKOIL (12)



NOTES AND COMMENTS




APPENDIX B
NECAP INPUT FILE

FORMATS
FOR
CODED FILES

This appendix shows program input instructions with only a minimum of
data. It’s use should be considered after the user has a good understanding

of the program and input requirements as described in the NECAP Input Mapual.

The NECAP input file is a free formatted file. Each card consists of two
parts. The first part is the label which is terminated with an equal sign,
The second part is the variable list, where the variables are separated with

commas or blanks. The entire card is terminated with a semi-colon,

Also included in this appendix are the cdded files produced by the NECAP
Input Processing Pfogram (NIPP), These files are used by NIPP for data
checking, and by the Thermal Loads Analysis Program (TLAP), and the Systems
Energy Simulation Program (SESP). The building data and systems data are on
coded files so that they can be viewed from printout, or can be viewed or

modified from an Interactive terminal.
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NECAP INPUT FILE

UNITS

CARD VARIABLE NUMBER -AND DESCRIPTION - LIMITS ‘DEFAULTS:
L1l 1 Program Header o - See Form See Form
L2 1 Building Azimuth Angle degrees(from 0. to 360 0.0

north)
2 Job Processing Code S - 1 to 3
3 | Estimated Total Fan Pressure inches of water 0. to 15. 2.0
4 Zone Cold Air Supply Temperature gF 40. to 70. 52.0
5 Zone Hot Air Supply Temperature F ' 80. to 200. 120.0
6 Ventilation Air Rate CFM/FT . 0.0 to 10.0 0.1
7 Latitude degrees -90. to 90. wt
. 8 | Longitude degrees 0. to 360. wt
9 Time Zone Number - 4 to 8 “wt
10 Clearness Number for Summer - 0.90 to 1.15 wt
11 Clearness Number for Winter - 0.84 to 1.05 wt
L3 1 Starting Month Months 1 to 12 1
2 Starting Day Days 1 to 31 1
3 Ending Month Month 1 to 12 12
4 Ending Day Day 1 to 31 31
5 Special Days 0 to 365 0
6 Altitude Above Sea Level gt. 0. to 10,000. wt
7 | Summer Maximum Dry-Bulb Temperature 0F ' 50. to 150. wt
3 Summer Daily Dry-Bulb Temperature Range 0F 0. to 30 wt
9 Summer-Dew Point Temperature F 30. to 90. wt
10 © | Summer Windspeed - MgH 0. to 25 wt
11 | Winter Minimum Dry-Bulb Temperature oF -50. to 75 wt
12 Winter Daily Dry-Bulb Temperature Range 0F 0. to 30 wt
13 Winter Dew Point Temperature F -50. to 75. wt
14 Winter Windspeed MPH 0. to 25. wt




NECAP INPUT FILE

NN ee LN

£

VARIABLE NUMBER AND DESCRIPTION UNITS LIMITS DEFAULTS

1 Starting Month and Day of Printout No. 1 - 1 to 12 0

2 : o . - 1 to 31 0

3 Ending Month and Day of Printout No. 1 - 1 to 12 4]

4 - 1 to 3N 0.

5 Starting Month and Day of Printout No. 2 - 1 to 12 0

6 - 1 to 31 0

7 Ending Month and Day of Printout No. 2 - 1 to 12 0
8 - - 1 to 31 0
‘9 Starting Month and Day of Printout No. 3 - -1 to 12 0
10 - 1 to 31 0
RE! Ending Month and Day of Printout No. 3 - 1 to 12 0
12 - 1 to 31 0
. Sunday Schedule Code - 1 to20 1
7 Saturday Schedule Code - 1 to 20 ]
-8 Holiday Schedule Code - 1 to 20 1
9 "Special Holiday Schedule Code - 1 to 20 1

Fraction of load for 12 midnight to 1 AM decimal .0

Fraction of load for 1 AM to 2 AM
Fraction of load for 2 AM to 3 AM
‘Fraction of load for 3 AM to 4 AM -

Fraction of load for 10 PM to 11 PM
Fraction of load for 11 PM to 12 Midnight

1"

1

o

.0 to 1.0

-

°




NECAP INPUT FILE

p-g

CARD { VARIABLE NUMBER AND DESCRIPTION - UNITS LIMITS DEFAULTS |

L7 1 Form Description Code - 0 or 1 0
2 Surface Transmittance , - 0.0 to 1.0 0.0
3 Lower lefthand vertex X-coordinate value FT. - 0.0
4 Lower lefthand vertex Y-coordinate value FT. - 0.0
5 Lower lefthand vertex Z-coordinate value . FT. - 0.0
6 Height-(vertical dimension) of surface FT. ' - 1.0
7 Width (horizontal dimension) of surface - FT. - 1.0
8 Azimuth angle of surface ‘ . degrees 0. to 360. 180.0
9 Surface tilt angie degrees 0. to 180. 90.0

(AN Form Description Code . - 0 or 1 0

. | 2 Surface Transmittance - 0.0 to 1.0 0.0
3 x,¥,and z - coordinate values for vertex no. 1 FT. - 0.0
4 : FT. - 0.0
5 FT. - 0.0
6 X,y,and z - coordinate values for vertex no. 2 FT. - 0.0
7 FT. - 0.0
? . FT. - 0.0
48 X,Y, and z - coordinate values for vertex no. 16 FT. - 0.0
49 (if necessary) FT. 0.0
50 FT. - 0.0

L8 1 Standard Surface Code no. 1 - 1 to 16 1
g Standard Surface code no. 2 - 1 to 16 %
16 Standard Surface code no. 16 (if necessary) - 1 to 16 16

L9 1 Material Thickness FT. 5 4 - 0.0
2 ~ Material Thermal Conductivity Btu/hr-gt -°F - 0.0

13 ‘Material Density : Lb/ft> - 0.0

4 Material Specific Heat Capacity Btu/lb-"F - 0.0
5 Material Thermal Resistivity : Hr-ft2-F/Btu - 0.0
6 Material Name - 30 characters| (Blank)




NECAP INPUT FILE

CARD VARIABLE NUMBER AND DESCRIPTION UNITS LIMITS DEFAULTS
L10 | 1 Material Index 1 - 1 to 30 0
2 Material Index 2 " 1 to 30 0
4 10 Material Index 10 (if necessary) - 1 to 30 0 ‘
—_— ——— e ey
LTy 1 Similar Surface Index , : - - 0
2 Response Factor Surface Code , - - 0
3 Surface Exterior Absorptivity - 0.0 to 1.0 0.75
4 Reflectivity of Ground Facing Surface ' - 0.0 to 1.0 0.20
5 Surface Roughness Index - 1toé 2
6 Infiltration Flow Coefficient - - 0.0
7 Number of X-Divisions in Surface - 1 to 50. 1
8 Number of Y-~Divisions in Surface - | 1 to 50 1
9 Number of Vertices - { 0 to 10 1
10 Surface Azimuth Angle ‘ degrees 0. to 360. 180.0
11 Surface Tilt Angle . degrees 0. to 180. 90.0
12 Surface Height ?Vertica? Dimension) ft. - 1.0
13 Surface Width {Horizontal Dimension) ft. - 1.0
14 Lower lefthand Vertex X-Loordinate Value ft. - 0.0
15 . Lower lefthand Vertex Y-Coordinate Value ft. - 0.0
16 Lower lefthand Vertex Z-Coordinate Value ft. - - 0.0
117 Index of Added Shading Surface 1} - - 0
L1 1 Similar Surface Index - - 0
2 Response Factor Surface Code - - 0
3 Surface Exterior Absorptivity - 0.0 to 1.0 0.75
{14 Reflectivity of Ground Facing Surface - 0.0 to 1.0 0.20
5 Surface Roughness Index , - 1toéb 2
6 Infiltration Flow Coefficient - - 0.0
7 Number of X-Divisions in Surface . - 1 to 50 - 1
8 Number of Y-Divisions in Surface - 1 1 to 50 ]
9 Number of Vertices. : - 0 to 10 ]
10 X, Y, and Z-Coordinates of Vertex No. 1} ft. - 0.0
n | : ft. : - 0.0
12 _ ' ft. - 0.0
13 ] X, Y, and Z-Coordinates of Vertex No. 2 ft. - 0.0
14 : - ft. - 0.0
15 ft. - 0.0
: Index of Added Shading Surface 1 - - 0




NECAP INPUT FILE

CARD VARIABLE NUMBER AND DESCRIPTION UNITS LIMITS DEFAULTS
L2 {1 Similar Surface Index - - 0
2 Heat Transfer Coefficient Btu/hr-ft -OF - 0.0
3 Surface Exterior Absorptivity _ - 0.0 to 1.0 0.75
4 . Reflectivity of Ground Facing Surface - 0.0 to 1.0 0.20
5 Surface Roughness Index - 1 to6 2
6 Infittration Flow Coefficient - - 0.0
7 ‘Number of X-Divisions in Surface - 1 to 50 1.
8 Numver of Y-Divisions in Surface - 1 to 50 1
9 Number of Vertices - 0 to 10 1
10 Surface Azimuth Angle degrees 0. to 360 180.0
11 Surface Tilt Angle degrees 0. to 180 90.
12 Surface Height ?Vertica] Dimension) ft. - 1.0
13 Surface Width (Horizontal Dimension) ft. - 1.0 -
14 Lower lefthand Vertex X-Coordinate value ft. - 0.0
15 Lower lefthand Vertex Y-Coordinate value ft. - 0.0
16 Lower lefthand Vertex Z-Coordinate value R 0.0
17 Index of Added Shading Surface 1 - - 0
L12' | 1 Similar Surface Index - 9 - 0
2 “Heat Transfer Coefficient Btu/hr-ft -OF - 0.0
3 Surface Exterior Absorptivity - 0.0 to 1.0 0.75
! Reflectivity of Ground Facing Surface - 0.0 to 1.0 0.20
5 Surface Roughness Index - 1to6 2
6 -Infiltration Flow Coefficient - - 0.0
7 Number of X-Divisions in Surface - 1 to 50 1
8 Number of Y-Divisions in Surface - 1 to 50 1
9 Number of Vertices : - 0 to 10 1
10 X, Y, and Z-Coordinates of Vertex No. 1 ft. - 0.0
1 : ft. - 0.0
12 ' ft. - 0.0
13 X, Y, and Z-Coordinates of Vertex No. 2 ft. - 0.0
-14 ' ft. - 0.0
15 ft. - 0.0
. X, Y, and Z-Coordinates of the last vertex ft. - 0.0
. 0

Index of Added Shading Surface 1




NECAP INPUT FILE .

CARD VARIABLE NUMBER AND DESCRIPTION UNITS LIMITS : DEFAULTS
L13 1 Similar Surface Index - - 0
2 ASHRAE Shading Coefficient - 1. to 1. 1.0
3 Form Factor between Window and Sky - 0. to 1. 0.5
4 Form Factor between Window and Ground - 0. to 1. 0.5
5 Reflectivity of Ground Facing-Surface - 0.0 to 1.0 0.20
6 Window Setback ft. - 0.0
7 #indow Border ' . ft. B - 0.0
8 Infiltration Flow Coefficient - - 0.0
9 Number of X-Divisions in Surface - 1 to 60 1
10 Number of Y-Divisions in Surface - 1 to 60 1
11 Number of Panes of Glass - 1 or 2 1
12 Glass Code : - 1 to 38 1
13 Number of Vertices - : - 0 to 10 1
14 Surface Azimuth Angle degrees 0. to 360. 180.0
15 Surface Tilt Angle degrees 0. to 180 90.
16 |- Surface Height (Vertical Dimension) ft. - 1.0
17 Surface Width (Horizontal Dimension) ft. - 1.0
18 Lower lefthand vertex X-Coordinate value ft. - 0.0
19 Lower lefthand vertex Y-Coordinate value ft. - 0.0
- 20 Lower lefthand vertex Z-Coordinate value ft. - 0.0
21 Index of Added Shading Surface 1 - - 0
_




NECAP INPUT FILE

VARIABLE NUMBER AND DESCRIPTION

CARD UNITS LIMITS DEFAULTS
L13' 1 Similar. Surface Index - - 0
2 | ASHRAE Shading Coefficient - 1 to 8 1
3 Form Factor between Window and Sky - 0. to 1. 0.5
4 Form Factor between Window and Ground - 0. to 1 0.5
5 Reflectivity of Ground Facing Surface - 0.0to 1 0.20
6 Window Setback ft. - 0.0
7 Window Border ft - 0.0
8 Infiltration Flow Coefficient - - 0.0
9 Number-of X-Divisions in Surface - 1 to 50 1
10 Number of Y-Divisions in Surface - 1 to 50 1
11 Number of Panes of Glass - 1 to 2 1
12 Glass Code - 1 to 8 1
13 Number of Vertices _ - 0 to 10 1
14 X, Y, and Z-Coordinates of Vertex No. 1 ft. - 0.0
15 ft. - 0.0
16 ’ ft. - 0.0
17 X, Y, and Z-Coordinates of Vertex No. 2 ft. - 0.0
18 . ft. - 0.0
19 ft. - 0.0
: X, Y, and Z-Coordinates of the last vertex ft - 0.0
: Index of Added Shading Surface 1 - - 0
S Y
L14 1 Surface Number - - 0
2 Picture Month - 1 to 12 1
3 First Ficture Hour - 1 to 24 1
4 Last Picture Hour - 1 to 23 see manual
L15 | 1 | Surface Area £5° R 0.0
2 Heat Transfer Coefficient BTU/hr-ft=-"F - 0.0
3 Zone Index 1 - - 1
4 Zone Index 2 - - 2
L16 1 Ground Temperature for first month of analysis of - wt
2 Ground Temperature for second month of analysis F - wt
. Ground Temperature for last month of analysis OF - wt
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NECAP INPUT FILE

: Sur%ace Index No. 30 (if necessary)

CARD VARIABLE NUMBER AND DESCRIPTION UNITS LIMITS DEFAULTS
L17 | 1 Similar Space Number -5 - 0
2 Space Floor Area ft3 - 0.0
3 Space Volume ft” , - Area * 10
4 Weight of Floor in Space Th/ft - 60.0
5 Space Temperature OF - 72.0
6 Maximum Number of People - - 0.0
7 People-Activity Level Btu/hr - 450.0
8 People Schedule Index - - 1
9 Type of Light Fixture - - 1
10 Percent of Light Heat to Space decimal 2 .0 to 1.0, 1.0
11 Lighting Load Catagory No. 1 watts/ft - 0.0
12 Lighting Load Catagory No. 2 KW - 0.0
13 Lighting Schedule Index - 2 - ]
14 Equipment Load Catagory No. 1 watts/ft - 0.0
15 Equipment Load Catagory No. 2 , K - 0.0
16 Equipment Load Catagory No. 3 (Sensible Loads) Btu/hr - 0.0
17 Equipment Load Catagory No. 4 {Latent Loads) Btu/hr - 0.0
18 Equipment Schedule Index - - ]
19 Type of Infiltration Analysis - to 2 0
20 Infiltration Rate no. of air changes to 10. 0.0
per hour
21 Height Above or Below Neutral Zone ft. - 0.0
22 Space Exhaust Air Quantity CFM - 0.0
123 Number of Additional Identical Spaces - - 0
24 Plenum Indicator - or 1 0
25 Load Summation Index - or 1 0
*L18 | 1 Surface Index No. 1 - - 0 ]
2 Surface Index No. 2 - - 0
30 - - 0
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NECAP INPUT FILE

VARIABLE NUMBER AND DESCRIPTION

CARD UNITS LIMITS' DEFAULTS
E:§1 1 Program Header - see manual |see manqgiﬂ
S2 1 Simulation Period Beginning Month - 1 to 12 1
2 Simulation Period Beginning Day - 1 to 31 1
3 Simulation Period Ending Month - 1 to 12 12
4 Simulation Period Endina Day - 1 to 31 31
5 Output Data File Option Flag - 0 or 1 0
S3 1 Beginning Month and Day of print Period No. 1 - 1 to 12 0
: 2 - 1 to 31 1
3 Ending Month and Day of print Period No. 1 - 1 to 12 0
4 ' - 1 to 31 1
5 Print Flag 1 for print. Period No. 1 - 0oril 0
6 Print Flag 2 for print Period No. 1 - 0ori 0
7 Beginning Month and Day of print Period No. 2 - 1 to 12 0
8 s _ M . - 1 to 3 0
sS4 |1 Type of Thermostat for Hour 1 o- 0, 1, or 2 | 0 1
2 High Limit of Throttling Range for Hour 1 OF - 0.0
3 Low Limit of Throttling Range for Hour 1 F - , 0.0
4 Type of Thermostat for Hour 2 o'A 0, 1, or 2 0
5 High and Low Limits of Throttiing Range for Hour 2 OF - 0.0
6 D I ' : : F - 0.0
70 Type of Thermostat for Hour 24 - 0,1,0r2 | 0O
A High and Low Limits of Throttling Range for Hour 24 OF - 0.0
72 ' : F - 0.0
S5 1 Fraction of Total at Hour 1 decimal} 0.0 to 1.0 0.0
2 Fraction of Total at Hour 2 decimal| 0.0 to 1.0 0.0
24 Fraction of Total at Hour 24 decimal| 0.0 to 1.0 | 0.0




NECAP INPUT FILE

IT~-d

CARD VARIABLE NUMBER AND DESCRIPTION UNITS LIMITS DEFAULTS
S6- |1 Weekly Schedule Type Index - or 1 see manual
2 Schedule Code for Sunday - - 1
3 Schedule Code for Monday - - 1
8 Schedule Code for Sa%urdéy - - 1
9 Schedule Code for Holiday - - 1
S7 1 Yearly Périod 1, Starting Month and Day - 1 to 12 ]
2 - 1 to 31 1
3 Yearly Period 1, Weekly Schedule Code - 1 to 10 1
4 ‘Yearly Period 2, Starting Month and Day - 1 to 12 12
5 : - 1 to 31 31
6 Yearly Period 2, Weekly Schedule Code - 1 to 10 0
] Yea;1y Period 5, Stérting Month and.Day - to 12 12
_ - to. 31 31
Yearly Period 5, Weekly Schedule Code - to 10 0
58 | 1 Low Outside Air Temperature °F R 0.0
2 High Qutside Air Temperature 0F - 0.0
3 Low System Fluid Temperature - OF - 0.0
4 High System Fluid Temperature F - 0.0
5 Reset Schedule Label - characters (Blank)
r=59 1 Material Thickness , ft 2 o - 0.0
2 ~Material Thermal Conductivity Btu/hr-f§ - F - 0.0
3 Material Density 1b/ft - 0.0
4 Material Specific Heat Capacity Btu/ b-CF - 0.0
5 Material Thermal Resistivity Hr-ft2-OF/Btu - 0.0
6 Material MName ' - characters (Blank)
S10 | 1 Material Index 1 - to 30 0
2 Material Index 2 - to 30 0 .
10 Material Index 10 (if necessary) - to 30 0
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NECAP INPUT FILE

CARD VARIABLE NUMBER AND DESCRITPION UNITS LIMITS DEFAULTS

S11 1 1 Type of Fan Distribution System - 1 to 13 1
2 Number of Zones on System - - 1
3 System Relative Humidity Setpoint % RH - 10.
4 Fixed or Minimum Qutside Air SCFM - 0.
5 Mixed Air Option - 1 to3 1
6 Variable Volume Fan Control Option - 1 to 3~ 2
7 Hot Deck/AHU Discharge Temperature Controtl - 1 to3,6 1
8 Cold Deck Temperature Control , - 1 to3, 6 1
9 Supply Fan Total Pressure inches of H,0 - o *
10 Return Fan Total Pressure inches of H50 - *
11 Exhaust Fan Total Pressure inches of H,0 - *
12 VAV Reheat Coil Option - 0 or 1 0
13 Minimum Air Flow Through VAV Box pSrcent 0. to 100. 10.
14 Fixed Hot Deck/AHU Discharge Temperature F - *
15 Fixed Cold Deck Temperature OF - 55.
16 Reset Schedule Index ] - 0 to 10 0
17 Reset Schedule Index 2 - 0 to 10 0
18 Reset Schedule Index 3 - 0 to 10 0
19 Reset Schedule Index 4 - 0 to 10 0
20 Ratio of Induced to Primary Air - - 1.0
21 Two-Pipe System Changeover Temperature Of - 50.
22 Floor Panel Heating System Hot Water OF - 50.

-Shutoff Temperature

23 Two-Pipe System Water Volume gals - 0.0
24 Location of Floor Heating Panel -5 1or?2 1
25 Floor Heating Panel Area ft - 0.0
26 Exposed Perimeter of Floor ft - 0.0
27 Fan System Shut-Off Flag - 0 to 2 0
28 Ventilation Schedule Index - 0 to 10 0
29 Humidistat Location - - ]
30 - DX/Heat Pump Index - 0 to 6 0

* See Next Page




NECAP INPUT FILE

S11 Card defaults to this fan system
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NOTES?

in chart are default values except fleld 1

Blank spaces do not requlre a value

Numbers

2)

N

‘Spaces that have a rero are optional input

X' are required input

Spaces that have an

4
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NECAP INPUT FILE

vi-49 .

CARD : VARIABLE NUMBER AND DESCRIPTION UNITS LIMITS DEFAULTS

S12 | 1 Fan System Number - 1 to 15 1T
2 Load Program Space Number - 11 to 35 1
3 Plenum Indicator ‘ - 0 orl 0
4 Supply Air Quantity ‘ CFM - *
5 Exhaust Air Quantity CFM - 0.r¢
6 Baseboard Output Btu/hr/11near ft. - 0.0
7 Baseboard Radjation Active Length ft - 0.0
8. Yearly Thermostat Schedule 0 to 10 0
9 Design Heating Capacity ' Btu/hr - *
10 Design Cooling Capacity Btu/h§ - *
1 Weight of Furnishings ‘ 1b/ft - 10.0
12 Zone Multiplier ' o - 1
13 Load Program Plenum Space Number - - 0.
14 Internal Component Type 1 - 1 to 3 0
15 Response Factor Index of Component 1 9 1 to 10 0
16 Area of Component 1 ft - 0.0
17 Internal Component Type 2 - 1 to3 0
18 Response Factor Index of Component 2 5 1 to 10 0
19 Area of Component 2 : ft - 0.0
20 Internal Component 3 ' - 1 to3 0
21 Response Factor Index of Component 3 _ 2' 1 to 10 0
22 Area of Component 3 ft- - 0.0
23 Zone Name - 30 characters (Blank)

s12'f 1 Fan System Number - 1 to 15 1
2 Load Program Space Number - 1 to 35 1
3 Plenum Indicator : . - 0 orl 0
4 Space Number Below Plenum : - - ]
5 Plenum Airflow . ' CFM - 0.0
6 Weekday Fan Schedule - Hour On : .- 0 to 24 1
7 Weekday Fan Schedule - Hour Off - 0 to 24 24
8 Weekend Fan Schedule - Hour On - 0 to 24 1
9 Weekend Fan Schedule - Hour Off - 0 to 24 24
10 Plenum Name - 30 characters (Blank)

*  Program will size at execution




NECAP INPUT FILE

CARD VARIABLE NUMBER AND DESCRIPTION UNITS LIMITS DEFAULT
S13 | 1 Quantity of This Type of E/G Sets - .- 2
2 Type of E/G Set - 0 to 2 0
3 Capacity of E/G Set . - - 500
4 Heating Value of Diesel Fuel Btu/gal 3 - 140,000
5 Full Load Fuel Consumption gal/hr or ft“/hr - 0.0
6 Percent Fuel Consumption at Idle percent - 0.0
7 Percent Fuel Consumption at 25% Load percent - 0.0
8 " " " " 50% Load percent - 0.0
9 " " " " 75% Load percent - 0.0
10 " " " " 100% Load percent - 0.0
1 Heat Recoverable at 100% Load 1000 Btu/hr - 0.0
12 Percent Heat Recovery at 1dle percent - 0.0
13~ Percent Heat Recovery at 25% Load percent - 0.0
14 " " " " 50% Load percent - 0.0
15 " " " " 75% Load percent - 0.0
te 16 " ! ! " 100% Load percent - 0.0
94 S14 | 1 Quantity of This Type of Boiler - - 1
2 Capacity of Boiler 100 Btu/hr - *
3 Month and Day of Start-up - 1 to 12 1
4 ' - 1 to 31 1
5 Month and Day of Shut-Down - 1 to 12 12
6 A - 1 to 31 3]
7 Source of Heating Energy - 1 to 4 3
8 Source of Reheat Coil Energy - 0Oori4 0
9 Heating Value of Heating 0il Btu/gal - 150,000
10 Boiler Part Load Performance @ 0% Load percent - 80.0
11 . " " " @ 20% Load percent - 80.0
12 " " " " @ 40%» lLoad percent - 80.0
]3 1] " n " @ 60% Load _ percent _ 80-0
14 " no n " @ 80% Load percent _ 80-0
15 " " " " ® 100% Load percent - 380.0

*

Program will size at execution



NECAP INPUT FILE

CARD VARIABLE NUMBER AND DESCRIPTION UNITS LIMTIS DEFAULT
S15 {1 Type of Chiller - 0 tob 1
2 Quantity of This Type of Chiller - - 1
3 Capacity of Chiller tons - - *
4 Month and Day of Chiller Start-Up - 1 to 12 1
5 ) - 11 to 31 1
6 Month and Day of Chiller Shut-Down - 1 to 12 12
7 _ ' - 1 to 31 31
8 Source of Chiller Energy - 1 tod i*
9 Minimum Part Load Cut-Off pgrcent 10. to 100.{ 10.
10 Chilled Water Setpoint Temperature F 32. to 50. | 45.
11 Chiller Rating KW/TON or Lb >0 *
i Number of Chiller Capacity vs. Condenser Water - 0 to 5 0
13 Chiller Capacity Point 1 t8ns - *x
14 Leaving Condenser Water Temperature for Capacity Point 1 F - *%
15 Chiller Capacity Point 2 t8ns - **
w 16 Leaving Condenser Water Temperature for Capacity Point 2 F - *x
|2 . . . . * %
[e)] . . . . . *%
. Chiller Capacity Point 5 t8ns - o
y Leaving Condenser Water Temperature for Capacity Point 5 F - s
¢ Number of Chiller Power vs. Condenser Water Temperature - 0 to 5 -
Data Points
Chiller Power Point 1 Kl orolb or steam - *k
Leaying Condenser Water Teqperature for Power Point 1 F - *%
. . - * %k
Chiller Power Point 5 KW or_1b of steam| - >k
Leaving Condenser Water Temperature Power Point 5 OF - *%
. Number of % Chiller Power vs % Peak Load Data Points - 0 to5 0
% Chiller Peak Power Point 1 - - *%
% Chiller Peak Load Point 1 - - *%
[ . * %
% Chiller Peak Power Point 5 - - *k
% Chiller Peak Load Point 5 - - *k

* program will determine at execution

k%

See chart
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NECAP INPUT FILE

CHILLER DEFAULTED OPERATING CURVES

Y “ “
S/ s canactTy vERsus S/ % PEAK POWER VERSUS 3 % PEAK POWER VERSUS
CHILLER N LEAVING COMDENSER WATER TEMPERATURE S/ LEAVING CONDENSER WATER TEMPERATURE 8 1 PEAK LOAD
TYPE ~ -
1 2 4 3 4 5 2 ¢ 5
RECIPROCATING 100 65 {100 95 |100 97 {100 100]20 130 90 65 100 95 |104 97 |109 100|120 1055 {35 10)45 40|90 90 |100 100|120 110
HERMETIC
CENTRIFUGAL 100 65 |100 95 |100 97 {100 00|10 120 93 65 (100 95 [104. 97 {109 100|120 1056 {25 1040 40|89 $0[100 100|110 105
OPEN '
CENTRIFUGAL 100 65 |100 90 {100 95 |100 100]10 110 25 65 42 0 72 95100 100 {100 110|5 {25 10/42 0|72 70100 100|120 110
STEAN ‘ -
AESGRPTION 102 65{ 98 suj 62 98| 63 1o01]35 103 100 65 |97 90 |86 98 BO 101 | 62 103|514 1029 40|65 20)100 100110 12§
STEAN : - ‘
TURBIKE 100 651100 $0 /300 $5)100 100)10 110 60 65 | 88 90 | 94 95)100 100100 110]6 |50 10]62 40|87 70}100 100110 130

UV



8T-4d

NECAP INPUT FILE

CARD VARIABLE NUMBER AND DESCRIPTION LIMITS DEFAULTS
S16 | 1 Cooling Tower Water Low Limit Temperature gF 75. to 90. 75.
2 Condenser Water Temperature Rise F - 5. to 20, - 10.
3 Cooling Tower Peak Power ‘ KW - *
4 Number of Leaving Tower Water Temperature vs. Ambient - 0 to5 0.
Wet-bulb Temperature at 100% Load Data Points 0
5 Leaving Tower Water Temperature Point 1 F - 0.0
6 Ambient Wet-bulb Point °F - 0.0
: Leaving Tower Water Temperature Point 5 gF - 0.0
. Ambient Wet-bulb Point 5 F - 0.0
. Number of A Leaving Tower Water Temperature vs. % Peak
Load Data Points - 0 to b 0
Change in Leaving Tower Water Temperature for Part Of - 0.0
Load 1A
Part Load 15 percent - 0.0
Change in Leaving Tower Water Temperature for Part OF - 0.0
load 5A ,
Part Load 5A » percent - 0.0
Number of Cooling Tower % Peak Power vs. Leaving - 0 to 5 0
Tower Water Temperature at 100% Load Data Points
Cooling Tower % Peak Power Point 1 pgrcent_ - 0.0
Leaving Tower Water Temperature Point 1 F - 0.0
Cooling Tower % Peak Power Point 5 pgrcent - 0.0
Leaving Tower Water Temperature Point 5 F - 0.0
Number of A Tower % Peak Power vs. % Peak Load Data - 0 to 5 0
Points o - ‘
Change in Tower % Peak Power for Part Load 1B percent - 0.0
Part Load 1B percent - 0.0
- Change in Tower % Peak Power for Part Load 58 percent - 0.0
Part Load 5B percent - 0.0
*

Program will size
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NECAP INPUT FILE

VARIABLE NUMBER AND DESCRiPTION

DEFAULTS

CARD UNITS LIMITS
S171 1 Design Cooling Capacity 100 Btu/hr - *
2 Design Cooling Power : KW - *
3 Number of Cooling Performance Data Points - 0 to 5 0
4 Ambient Dry-bulb Temperature at Point 1A k. - *%
5 % of Design Cooling Capacity at Ambient Temperature 1A percent - - kK
6 % of Design Cooling Power at Ambient Temperature 1A percent - *k
. . M . *%
. Ambient Dry-bulb Temperature at Point 5A Of - *
. % of Design Cooling Capacity at Ambient Temperature 5A percent - * %
% of Design Cooling Power at Ambient Temperature 5A percent - *k
Design Heating Capacity 1000 Btu/hr - **
Design Heating Power KW - *k
Number of Heating Performance Data Points o- 0 to 5 0
Ambient Dry-bulb Temperature at Point 1B F . - *x
% of Design Heating Capacity at Ambient Temperature 1B percent - *x
% Qf Design Heating Power at Ambient Temperature 1B percent - *%
e : ] ‘. *%*
Ambient Dry-bulb Temperature at Point 5B ¢ - *k
% of Design Heating Capacity at Ambient Temperature 5B percent - *k
' : % of Desion Heating Power at Ambient Temperature 5B percent - *k
S18 | 1 Boiler Pump Head ' ft - 50.0
2 Chiller Water Pump Head ft - 40.0
3 Condenser Water Pump Head ft 30.0
4 - Fan and Pump Motor Efficiency percent | 1. to 100| 85.
S19 | 1 Peak Process Load see manual - 0.0
2 Energy Source Code - 0 tod 0
. 3 Operating Schedule Index - 1 to 10 0
S20 | 1 General Steam Pressure Pgig 2. to 12.] 12.0
2 General Steam Temperature F - 245.0
3 Turbine Steam Pressure pgig - 125.
4 Turbine Steam Temperature F - 353.
5 Turbine Speed rpm - 3600.
6 External Lighting Power KW - 0.
7 Type of Floor Covering 5 2 1 to 3 1
8 Floor Insulation Conductance Btu/hr-"F-ft - 0.0
9 Floor Insulation Thickness ft - 0.0

* Program will size

** See chart



NECAP INPUT FILE

DX/HEAT PUMP DEFAULTED HEATING & COOLING DATA POINTS

If default is used then all values must default

COOLING

5 NUMBER OF COOLING PERFORMANCE DATA POINTS

0c-¥

DATA POINT » 1 2 3 _ 5
AMBIENT DRY-BULB TEMP, 85.0 95.0 100.0 105.0 110.0
% DESIGN COOLING CAPACITY | 100.0 94.0. 90.0 86.0 79.0
% DESIGN COOLING POWER 100.0 105.0 107.0 110.0 115.0
HEATING

5 NUMBER OF HEATING PERFORMANGE DATA POINTS

DATA POINT 1 2 3 4 5
AMBIENT DRY-BULB TEMP. -10.0 0.0 20.0 40.0 60.0
% DESIGN HEATING CAPACITY 16.0 24,0 40.0 61.0 100.0
% DESIGN HEATING POWER 66.0 69.0 83.0 99.0 100.0




The loads data input via the L cards is written to a coded filé (TAPE7)
which is read by TLAP., This is a rigidly formatted file. The Data may be
entered directly into TLAP without using NIPP by constructing a TAPE7 file,
however, no defaults are allowed, and the method is tedious. The TAPE7 file

may be altered with a text editor if desired. The TAPE7 file may be input
into NIPP for data error checking.



THERMAL LOAD ANALYSiS PROGRAM CARD INPUT INFORMATION

ce-d

READING [ PROGRAM LIMIT VALUES CODE EXAMPLE " COMMENTS -
ORDER coLUMNS]  INPUT VARIABLE DESCRIPTION SYMBOL UNITS ) )
L1-A 1-35 |Header 1 - e.g., Facility namexlDENl _ 4 : ' Engineering Not more‘thén 35
. : ’ building characters
L1-B 1-35 |Header 2 - e.g., Facility - 1IDEN2 ' Hampton, VA Not more than 35 '
' location , characters
L1-C 1-35 |Header 3 - e.g., Engineer's - JIDEN3 : R. Jensen Not more than 35
' name - characters
L1-0 1-15 |Header 4 - e.g., Project 1DENG NASI-16078 Not more than 15
number o : ’ characters
L1-E | 1-15 |Header 5 - e.g., Date - IDENS ' 115 July 1974 | Not more than 15
: _ ) : characters
L2-B 1-10 §Latitude STALAT {Degrees -90.0-90.0 42.0 See 1972 ASHRAE Hand-
book, Chapter 33
11-20 | Longitude STALON |Degrees 0.0-360.0 . 88.0 See 1972 ASHRAE Hand-
) book, Chapter 33
21-30 | Time zone number TIN 4,0-8.0 N 6.0
31-40 | Clearness number for CNS- 0.84-1.05 0.98
summer ' :
41-50 | Clearness number for CNW - | 0.84-1.05 0.98
winter =
51-60 | Building azimuth BAZ Degrees 0.0-360.0 270.0
L2-A 1-10 - | Job processing code CODE ’ 1.0 1.0 Design load analysis If code equal 3.0,skif
s only L3-8, C and D; go to
2.0 2.0 Design load & h~urly 2.0 L4-A
energy analysis :

3.0- 3.0 Hourly Energy analysis
. only ]
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LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION

THERMAL
READING | coiymys|  INPUT VARIABLE DESCRIPTION PROGRAMY e | VALUES CODE EXAMPLE COMMENTS
ORDER _ SYMBOL
L2-A 11-20 Ventilation air rate cemse | crwrT? | 0.-10. 0.1
121-30 Estimated total .fan pressure FPRES Inches 0.-15. 4.0 Used to estimate fan
: water heat
31-40 | Zone cold air supply tempe- "pTC Op 40.-40. 52.0 Used to determine
rature - 1 , zone cold air supply
at
41-50 | Blank rate
57-60 Zone hot air supply tempe- DTH O 80.-200. 120.0 Used to determine
rature - 1 v zone hot air supply
rate B
L3-B 1-10 Building altitude above ALTUD | FT 0.-10,000 500.0 See 1972 ASHRAE Hand
’ sea level book, Chapter 33
L3-C 1-10 Summer-Maximum dry-bulb TDBS Op 50.-150. 94.0
temperature
11-20 Summer-Daily range of RaNGs [ OF 0.-30. 16.0 summer Design Day
dry-bulb temperature . _ Condition
21-30 Summer-Dew point temperature = | TDPS Of 30.-90. 75.0
31-40 Summer-Wind speed WINDS | MPH 0.-25. 5.0
L3-D 1-10 Winter-Minimum dry-bulb TDBW Op -50.-75 -10.0
: temperature
11-20 Winter-Daily range of RANGH | °F 0.-30. 3.0
dry-bulb temperature
Winter design day
21-30 Winter-Dew point temperature TDPW Of -50-60. -10.0 condition
31-40 Winter-Wind speed WINDW  JMPH 0.-25. 7.0
IF PERFORMING DESIGN LOAD ANALYSIS ONLY (i.e., CODE=1), SKIP L3-A AND GO TO L4-A
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION
READING | coLuMs |  INPUT VARIABLE DESCRIPTION [ © ROSRM Junrts | Lot vaLues | cooe EXAMPLE COMMENTS
‘L3-A 1-10 Starting day YEAR 1.-31 1
11-20 Starting month ONTH | 1.-12. 1
21-30 Length of study ENGTH | Days 1.-365. 12.0
31-40 Length of special schedule XMAS 1.-365. 365
at end of year
L-4 1-6 Starting hour for printing CPRINT Hours 0.-8784. 5089.
7-12 Stopping hour for printing CPRINT 5136. For printout of hourly
data and calculated
13-18 Starting hour for printing CPRINT space load.
19-24 Stopping hour for printing CPRINT
25-30 | Starting hour for printing CPRINT
31-36 Stopping hour for printing CPRINT
37-42 Starting hour for printing CPRINT
43-48 Stopping hour for printing CPRINT
PE IO el et el | TV L 20
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION

READING ; PROGRAM COMMENTS
ORDER COLUMNS INPUT VARIABLE DESCRIPTION SYMBOL UNITS | LIMIT VALUES CODE | EXAMPLE
READING ORDER L5-A SHOULD BE REPEATED “TYPS" TIMES
L5-A 4-6 Is schedule required? CFKSCH 0.0-1.0 0.0 No 1.0
1.0 Yes :
| 7-9 Schedule code-Sunday FISCH 1.0-20.0 1 thru 10 indicates 1.0
standard schedules built '
10-12 Monday FISCH into program. See Table 4.0
for description.
13-15 Tuesday FISCH 1.0
- 11 thru 20 indicates
16-18 Wednesday . “FISCH schedules to be defined by{ 1.0
user via Card L6-A. .
19-21 Thursday FISCH 1.0
| 25-27 Friday FISCH 1.0
28-30 Saturday FISCH 1.0
31-33 Holiday FISCH 7.0
34-36 Special FISCH 1.0
READING ORDER L6-A SHOULD BE USED TO DEFINE NON-STANDARD SCHEDULES NOT IN PROGRAM.
L6-A 1-3 Fraction of load - 1 AM STDSCH  |Decimal 0.-1.0 0.2 New schedules must
be defined in
4-6 " " " " " increasing sequence

once defined, it

need not be entered

again.

’
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION

READING | coLuMns |  INPUT VARIABLE DESCRIPTION | FROSRAMI yyyrs | yimIT vaLuEs CODE EXAMPLE COMMENTS
ORDER SYMBOL _
L6-A 67-69 "Fraction of load ~ 11°PM STDSC Decimal 0.-1.0
70-42 Fraction of load - 12 PM STDSCH | Decimal 0.-1.0 .75
L7-Z 1-10 Number of common shading FNSP .. e 0.0-5.0 0.0 If equal to 0.0,
surfaces _ skip reading orders
' L7-A, B, B' and
L8-Z.
READING ORDERS L7-A -AND L7-B (OR B') INCLUSIVE SHOULD BE REPEATED “ENSP* TIMES. ‘
L7-A 1-10 - [ Number of vertices in FNVSP 1.0 0or 3.0 1.0 Short form for a 3.0 If equal to 1.0,
surface to 4.0 - rectangle use reading order
L7-B; otherwise use
L7-8'. ’
11-20 Transmittance of surface psp ' 0.0-1.0 0.0 Opaque 0.5
i L. 0lgan
L7-B 1-10 XCORN FT 50.0
Coordinates of lower left g -
11-20 hand corner of rectangle YCORN FT ] 10.0
surface when viewed from R :
21-30 outside. ZCORN FT 5.0
31-40 Height of surface H FT - 15.0
41-50 Width of surface W FT _ 50.0
51-60 | Azimuth angle of surface A Degree | 0.0-360.0 ' 45.0 .
61-70 Tilt angle of surface B Degree 0.0-180.0 90.0

READING ORDER L7-B' SHOULD BE REPEATED "FNVSP" TIMES
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION

- =
READING | co\ ymys | INPUT VARIABLE DESCRIPTION | PROGRAM |rrs | Limit vALUES CODE EXAMPLE COMMENTS
ORDER . v SYMBOL
L7-8* 1-10 XsP FT 15.0
11-20 Cordinates of surface ysp FT 20.0
vertex
21-30 2sP FT 0.0 |
18-Z 1-10 Number of different types of FNRF 0.0-26.0 2.0 If'equals'to 0.0,
delayed surfaces skip reading orders
L8-A - L14B, L12-7
11-20 Number of standard surfaces FHSTD 0.0-FNRF 2.0 If equal to 0.0,
; . skip L8-A and go
to L10-A.
READING ORDER 1.8-A IS REQUIRED IF FNSTD GREATER THAN 0.0
L3-A 1-10 Standard surface code 1STD 1-16 5.0
61-70 Standard surface code ISTD 1-16 0.0
READING ORDER L9-A SHOULD BE REPEATED (FNRF-FNSTD} TIMES
L10-A 1-10 Number of layers FNOL 1.0-10.0 3.0 E{«lﬂude’ outside air
. o ilm
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THERMAL LOAD ANALYSIS PROGRAM CARD

INPUT INFORMATION

READING | coLumys | 1wpuT varIAsLe DEscRIpTION | PROSEM | unrts | LimiT vaLues CODE EXAMPLE COMMENTS
L9-A 1-10 Thickness of the layer XL 0.333 If layer has no
(Card . -thermal mass, set
number equal to 0.0
not
given | 11-20 Thermal conductivity of the XK Btu/hr, 0.770
on layer 2 0
output) . ft, °F
21-30 | Density of the layer . D o3 125.0
31-40 Specific heat capacity of SH Btu/1b, 0.22
the layer ’ ) oF
41-50 Thermal resistivity of the RES Hp ft2 0.00 If layer has thermal
ayer T, mass, set equal to ~
%7 /Btu 0.0.
51-80 | Alphanumeric description of | DESC 2-inch
Tayer brick
L-z 1-10 Number of delayed heat FNDB 0.0-75.0 28.0 If equal to 0.0, skip
: : transfer surfaces in the : . reading orders L11-A-
1 building L14-B; go to'L12-2
THE READING ORDERS L11-A, L11-B, L}1-C, L11-C' INCLUSIVE SHOULD BE.REPEATED “FNDB" TIMES.
L11-A 1-10 Absorptivity of outside of ABD 0.0-1.0 0.35 See Table 6.9 .
surface
11-20 | Reflectivity of ground 1 RoGD 0.0-10. 0.30 See Table 6.10
facing surface
21-30 Infiltration flow CINFD 0.50 See Table 6.13. Use fon
coefficient crack method; other-
wise leave blank.
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION
(RERDING % oo ymys | npuT varIABLE pEscripTion | PROGRAMI yurrs | LimiT vaLues CODE EXAMPLE COMMENTS
ORDER SYMBOL _
Ln-8 1-10 Number of vertices in surface | FNVD 1.0 or 3.0 to 1.0{Short form for a 1.0 If equal to 10, use
: 20 rectangle reading order L11-C;
otherwise use L11-C’

11-20 Number of X divisions in FNXD 1.0-50 15.0 | Determines number of

surface . segments to break
surface into for
shadow analysis.

21-30 Number of Y divisions in FNYD 1.0-50 10.0
surface :

31-40 Number of common shading FNDD 0.0 or less 2.0 {If equal to 0.0 or
surfaces deleted from than or equal FNSP, skip reading
surface - to FNSP order L11-D.

41-50 NOT USED

51-60 Surface roughness index FISD 1.0-6.0 2.0 See Table 6.3.

61-70 Index for type of surface FIRF ~ 1.0-FNRF 1.0

L11-C 1-10 Coordinates of lower left- XCORN FT 18.5
hand corner of rectanglar

11-20 .surface when viewed from YCORN FT. 23.7
outside

21-30 ZCORN FT 1.3

3i-40 Height of surface H FT 10.0

41-50 Width of surface W FT 15.0

51-60 Azimuth angle of surface A Degree 0.0-360.0 0.0

61-70 Tilt angle of surface B Degree 0.0-180.0 25.5
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THERMAL LOAD - ANALYSIS PROGRAM CARD INPUT INFORMATION

R Roek | coLumis | INPUT VARIABLE DESCRIPTION | PROGRAM ) yyrrs |y iy vacues CODE EXAMPLE COMMENTS
THE FOLLOWING READING ORDER SHOULD BE REPEATED "FNVD" TIMES.
L11-¢! 1-10 XVD~ FT 25.5
1 11-20 Coordinates of surface vertex | YVD FT 18.5
21-30 V0 T 0.0
LH-0 1 1210} 1ndex of common shading | FIOD 1.0-FNSP 2.0,5.0,... | T oumber of deletions
61-70 surface deleted : use more than one '
. . computer card,
L14-A 1-10 |- Total number of pictorial FLOOKD 0.0-20.0 5.0 If equal to 0.0, skip
outputs desired : reading order L14-B;
‘ go to L12-Z. .
THE FOLLOWING READING ORDER SHOULD BE REPEATED "FLOOKD" TIMES.
L14-8 1-10 Month FMLOKD 1.0-12.0 7.0
11-20 | Hour of the day FILOKB 1.0-24.0 11.0
21-30 Surface index FILOKD 1.0-FNDB 3.0
L12-2 1-10 Number of quick heat transfer FNQB 0.0-25.0 1.0 If equal to 0.0, skip
in ‘the building reading orders L12-A -
L14-B; go to L13-Z.
THE READING ORDERS L12-A, L12-8, Li12-C (L]Z-C').INCLUSIVE SHOULD BE REPEATED "FNQB" TIMES.
L12-A 1-10 Absorptivity of outside ABQ 0.0-1.0 0.3
of surface
11-20 Reflectivity of ground ROGQ 0.0-1.0 0.4

facing surface
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION

PROGRAM

aINA {
READING | coLumis |  INPUT VARIABLE DESCRIPTION UNITS |LINIT VALUES | CODE | £XAMPLE COMMENTS
QREER SYMBOL
(z-A 21-30 Heat transfer coefficient uQI Btu/hr- 1.65
£42_0
fLo-"F
31-40 Infiltration flow coefficient] CINFQ 0.0~ 5.3 See Table 6.13 use for
crack method; other-
wise, leave blank.
i12-8 1-1¢ Number of vertices in FNVQ 1.0 or 3.0- 4.0 If equal to 1.0, use
surface 10.0 . reading order L12-C;
otherwise use L12-C°.
11-20 Rumber of X divisions in. FNXG 1.0-50.9 10.0 | Determines number of
surface : segments £ break
surface intec for
21-30 Number of 'Y divisicns in FNYQ 1.0-50.0 5.0 shadow anaiysis.
surface 7
31-40 Number of common shading ' FNDQ 0.0 or less 0.0 f equal to 0.0 or
: surfaces deleted from than or equal FNSP, skip reading
surfzce to FNSP order L12-D.
41-50 NCT USED '
51-60 Surface roughness index FIZQ. 1.0-6.0 4.9
Li2-¢ 1-10 Coordinates of Tower Teft- | XCORN FT 25.0
hand correr of rectanguiar
11-26 surface when viewed from YCORN FT 15.40
gutside. .
21-30 ZCORN FT 20.9
31-40 Height of surface H T 10.0
41-50 Wdith of surface W FT 5.0
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THERMAL 1LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION
\ "
READING [ oo pevs | INPUT VARIABLE DESCRIPTION | TROGRA Y ynrrs) LimiT vALues| cope]  EXAwPLE] COMMENTS
ORDER SYMBOL
t12-C - . :
51-60 Azimuth angle of surface A Degree j 0.0-360.0 360.Q
61-70 Tilt angle of surface B Degree } 0.0-180.0 90.0
THE FOLLOWING READING ORDER SHOULD BE REPEATED “"FNVQ" TIMES.
Liz-c' | 1-10 XVQ FT 25.0
11-20 Coordinates of surface YVQ FT 20.0
vertex
21-30 NQ FT 10.0
L12-D 1-10
: Index of common shading FIDQ 1.0-FNSP 3.6, 4.0,]1f number of deletions
61-70 surface deleted - is greater than
. seven, use more than
Gne computer card.
L14-A 1-10 Total numberiof pictorial FLOOKQ £.0-20.0 2.0 If equal to 0.0, skip
outputs desired reading order L14-B;
gc to L13-Z.
THE FOLLOWING READING ORDER SHOULD BE REPEATED "FLOOKQ" TIMES.
£L14-8 1-10 Month FMLOKQ 1.0-12.0 11.0
11-20 Hour of the day FILOKQ 1.0-24.0 9.0
21-30 Surface index FJLOKQ 1.0-FNQS 5.0
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT

INFORMATION

READING PROSRAM , ' i \MEN
ORDER COLUMNS INPUT VARIABLE DESCRIPTION SYMBOL UNITS LIMIT VALUES] CODE} EXAMPLE CQAMENTS
113-2 1-10 Number of windows in the FNWB 0.0-35.0 6.0 {If equal to 0.0, skip
building : reading orders L13-A -
1L14-8; go to LI15-C.
THE READING ORDERS L13-A, L13-B, L13-C{C') INCLUSIVE SHOULD BE REPEATED "“FNWB™ TIMES.
1113-A 1-10 ASHRAE shading coefficient SHACO 0.0-1.0 0.5 jSee 1972 ASHRAE Guide |
Thapter 22 }
1.0 = no shading
11-20 Form factor between window FFUWS 0.0-1.0 0.4
“and sky
21-35 Form factor. between window FFUG 0.0-1.0 0.4
. and ground
31-40 Reflectivity of ground facing | FOGW 0.0-1.0 0.30
window
41-50 Window setback SETBK Inches 4.0 {Window must be short-
form rectangle to use. |
£1-60 Window border BODR Inches 3.0
61-70 Infiltration flow coefficient { CINEW 5.3 {See Table 6.13. Use for

crack method; cother-
wise leave blank.
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THERMAL LOAD

ANALYSIS PROGRAM CARD INPUT INFORMATIQON

READING . . | PROGRAM . 4E
CRDER COLUMNSI INPUT VARIABLE DESCRIPTION SYMBOL UNITS | LIMIT VALUES CoDE EXAMPLE COMMENTS
L13-3 1-10 | Number of vertices in window | FNVW 1.6 or 3.0 - | 1.0 Short form for} 8-0 | If equal to 1.0, use
: 4.0 rectangle reading order L13-C;
otherwise, use L13-C’
11-20 | Number of X divisions in FNXW 1.0-50.0 15.0 Determines number of
window segments to break
window into for
21-30 ! Number of Y divisions in FNYW 1.0-50.0 10.0 | shedow analysis.
‘window ’
31-40 § Nuater of common shading surfal FNDW 0.0 or less 0.0 | IT equal to 0.0 or
surfaces deleted from window than or equal FNS?, skip reading
‘ tc FNSP order L13:C.
. : . 0.0 Feans sethk = 0.0
41-50 | Number of shading surfaces FNAW 0.0 OR 3.0 3.0} eans setbk = >0.0
added to window .
51-60 | Number of panes of window FNPH 1.00r 2.6 | 1.0 Single pane { 1-0
glass 2.0 Double pane
61-70 | Index for type of window FGLASW 1.0-8.0 1.0
glass
L13-C 1-10 | Coordinates of lower left- XCORN FT 8.5
nand corner of rectangular .
11-20 | window when viewed from out- | YCORN FT 22.7
_side. -
21-30 ‘ ZCORN | FT 2.0
37-40 | Height of window H FT 10.0
41-50 | Width of window FT 15.0
51-60 | Azimuth angle of window A Degreel0.0-360.0 90.0
»61-70 Tilt angle of window B Degree(0.0-180.0 25.5
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION

window

READLG R PROGRAM .
ORDERJ COLUMNS INPUT VARIABLE DESCRIPTION SYMBOL UNITS| LIMIT VALUE CODE EXAMPLE | COMMENTS
THE FOLLOWING READING ORDER SHOULD BE REPEATED "FNVW" TIMES.
L13-C' 1-10 Coordinates of window vertex XVW FT 25.0
11-20 YVW FT 5.0
21-30 ZYW FT 10.0
L13-D 1-10 . . :
. Index of common shading FIDW 1.0-FNSP 3.0, 6.0, 1T number of deletions
: surface deleted ' is greater than seven,
61-70 use more than one
compiter card.
| THE READING CRDERS L13-V1 AND L13-V2 INCLUSIVE SHOULD BE REPEATED "FNAW" TIMES.
L13-¥1 1-10 Number of vertices of added FNVAW . 4.0
shading surface : ‘
11-20 Transmittance of added PAW 0.0
shading surface ]
L13-v2 1-10 Coordinates of lower left- XCORN T 22 .0
hand corner of added
131-20 rectangular shading surface YCORN FT 10.0
when viewed from outside
21-30 - ZCORN FT ‘10.0
31-40 Height of surface added to H FT 15.0
window :
41-50 Width of surface added to W T

126.0
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THERMAL LOAD ANALYSIS PROGRAM

CARD INPUT INFORMATION

READING | ooiymys |  INPUT VARIABLE DESCRIPTION | 'ooolAfy yyiTs | LIMIT VALUES| CODE| EXAWPLE COMMENTS
ORDER SYMBOL
L3-VZ | 5160 Azimuth angle of surface A Degree 0.0-360.0 85.0
added to window
61-70 Tilt angle of surface 8 Degree 0.0-180.0 %00
added to window
Li4-A 1-10 Total number of pictorial FLOOKW 0.0-20.0 0.0 | If equal to 0.0, skip
outputs desired. reading order L14-B;
go to L15-Z.
THE FOLLOWING READING ORDER SHOULD BE REPEATED "FLOOKW" TIMES.
L14-8 1-10 - | Month FMLOKW 1.0-12.0 1.0
11-20 Hour of the day FILOKW 1.0-24.0 12.0
21-30 Window index FILOKH 1.0-FNWB 5.0
L15-2 1-10 Number of internal heat FNIHTS 0.0-35.0 8.0 {If equal to 0.0, skip

transfer surface in the
building )

reading order L15-A;
go to L15-Z.
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFGRMATION

READING . PROGRAM ~ MMENTS
ORDER | COLUMNS INPUT VARIABLE DESCRIPTION SY¥30L UNITS LIMIT VALUES) CODE |} EXAMPLE COMMENT
THE FGLLOWING READING ORDER SHOULD BE REPEATE “FNIHTS™ TIMES.
L15-A 1-10 Area of surface AIHTS FT2 100.90
11-20 Heat transfer coefficient b 2
of surface FIHTS Btg/h;-ft 0.9
S, F
21-39 Indices of spaces connected SPC1 1.0
to surface
3i-40 spc2 9.0
L15-7 1-10 Number of underground walls FNUNB 10.0-30.0 1.0 jIf equal to 0.0, skip
in the building reading order L15-8;
] go to L15-Z. ;
{ THE FGLLOWING REABING ORDER SHGULB BE REPEATED "FNUWB™ TIMES.
1 115-8 j-10 | Area of wall AUW FTZ 50.0
11-20 Heat transfer ccefficient FUW Btu/hr
of wali 2 0 1.5
F1°, °F
;- -1 : 6.0-30.0 0.0 |If equal to 0.0, skip
t15-7 1-10 ;l:m?:; g:itljggg;gmund floors . FNUFB 0-30 reading order L15-C;
{go to Li6-A.
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THERMAL LOAD ANALYSIS PROGRAM CARD - INPUT INFORMATION

space

READING ) coLumns |  INPUT VARIABLE DESCRIPTION | TROSRAM | \rre | LIMIT VALUES| CODE| EXAMPLE COMMENTS
ORDER SYMBOL
THE FOLLOWING READING QRDER SHOULD BE REPEATED “FNUFB" TIMES.
L15-C 1-10 | Area of floor AUF - 25.0
11-20 | Heat transfer coefficient FUF Btu/hr 2.5
of floor 20
, FT¢,%F , _
Lle- : 30.0,35.0,f First data is for
L16-A 1.6 Ground tewpefatgre-Qaj_ TGRND OF o 1st month of study.
: : If study length is
67-72 Ground temperature-Dec greater than seven
months, use 2nd
cemputer cerd. If
NU4B+FnUWB=0.0, skip
this vreading order.
For CODE=1 or 2, &l¥
12 months are
required.
L17-Z 1-10 Number of spaces in the FNS 1.0-35.0 1.0
' building
THE READING ORDERS L17-A THROUGH L17-E AND L18-A THROUGH L18-F INCLUSIVE SHOULD BE REPEATED “FNS™ TIMES.
L18-2 1-10 | Number of delayed surfaces FND 0.0-30.0 3.0 If equal to .0, skip
in the space reading order L18-A.
11-20 Number of quick surfaces _FNQ 0.0-30.0 2.0 If equal to 0.C, skip
in the space ' ) ' reading order L18-B.
21-30 | Number of windows in the W 0.0-30.0 3.0 If equai to 0.0, skip

reading order L18-C.
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THERMAL LOAD ANALYSIS PROGRAM CARD INPUT INFORMATION

PROGRAM

READING ' - : . -
0RGER GOLUMNS INPUT VARIABLE DESCRIPTION SYMBOL UNITS COPE LIMIT VALUES EXAM?LE COMMENTS
L18-2 .
31-40 Number of internal surfaces FINT 0.0-30.0 0.0 |If equal to 0.0, skip
in the space reading order L18-D.
41-50 Not Used
51-60 Number of underground surfaces{ FNUF 0.0-30.0 1.0 JIf equal to 0.3, skip
: in the space ~ {reading order LiB-E.
61-70 Number of additional FMULT 0.0
i identical spaces in the
building.
1L17-A 1-10 Fioor area of space FLORA 12 100.0
11-20 Volume of space VoL FT3 1000.0
21-30 Height of floor of space WOF Tb/£t2 80.0
31-40 | Temperature of space TSPAC oF 75.0
41-50 Number of pecple in space FOLK 5.0
51-68 Activity level in the space HASSL | Btu/ft 400.0-1350.0 | 550.0




ov-4

THERMAL LOAD ARALYSIS PROGRAM CARD INPUT INFGREAT!?N

READING .., o I £ o N | PROGRAM | A i it
ORDER COLUMIY INPUT VARIASLE DESCRIPTION S¥MBO£ UNITS TLIMIT VALUES CODE E£YAMPLE COMMENTS.
Li7-C 1-10 {Type of light fixture VENT 1.0-3.0 1.3 See Table 6.12.
11-20 {Percent of 1ight heat to 1PERCT Decimal 0.0-1.0 1 0.85 Refer tc manufacturenr
: {space : : | data.
21-30]People schedule index UINDEX 1.0-15.0 2.0
31-40 IType of infiltration P12 0.0,1.0 orl0.0 No air change | 1.0
analysis 2.0 1.6 Air change methog
j2.0 Crack method
41-50 {Infiltration rate CODINF INo. air {0.0-10.0 1.0 Est. changes at
changes 10 mph
per hour
51-60 {Height above or below T - is above neytral
neutral zone zone
61-70 Space exhaust air cfm CEM 0.0-
' s . 2
L17-D | 1-10 JLighting Joad (watts/FT°) WPESL  |Watts/FT2 4.9 These are summed to
- . get total space
11-20 jLighting Toad (Kd) PURLT KW 1.5 Tighting Toad.
- 121-30 {Lighting scheduie index EIHDEX 1.0-15.0 3.0
L17-E { 1-10 {Equipment load (watts/ftﬁs WPFSE watts/FTZ 0.0 These are summed to
get total space
11-20 jEquipment load (KW) PYREQ K 10.0 ?enzibie equipment
oad.
21-30 |Equipment load (BTU sensible) goseN | Btu/hr _ 0.0
31-40 {£quipment Toad (BTU latent) | gquat | Btu/hr 1500.0
41-50 |Equipment schedule index PINDEX 1.0-15.0 1.0




TH~4

THERMAL LOAD ANALYSIS PROGRAM CARD

INPUT INFORMATION

READING | coi(wns | INPUT VARIABLE GESCRIPTION | TROGRAM 4 ynrrs | cobE] vimiT vaLues | EXAMPLE COMMENTS
ORDER SYMBOL
Lis-A 1-10 Indices of delayed surfaces FID 1.0-FND 3.0,4.0,... | Lf number o:rinches
: 1 of space is greater than seven]
51-70 use more than one
computer card.
L15-8 1:10 1 indices of quick surfaces FIQ 1.0-FNQ 1.0,2.0,...
: of space
61-70
| Lis-C 1210 | Indices of windows of space FIN 1.0-FNu 15.0,22.0,...
61-70
L18-D 4 110 1 yndices of internal FFIHTS 1.0-FNIATS | 11.0,22.0,... |To handle repetitive
. surfaces in space’ surfaces, repeat
61-7G indices as many times !
as required. ;
N - ; . {
Lig-g 1210 1 1ndices of underground surfaces] FIUW 1.0-FNUKB  16.0,7.0,... |
: in space {
61-70 j




The systems data input via the S cards is written to a coded file .(TAPES8)
which is read by SESP. The data may be entered directly into SESP without
using NIPP by constructing a TAPE8 file, however, no defaults are allowed, and
the method-is tedious. The TAPES file may be altered with a text editor if
desired. The TAPES file may be input into NIPP for data error checking.



£Eb-d

SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

PLATING INOUT VAFTABLE PPNGOAM
CaCER COLUMNHS PESCRIPTIAON SY4RD UNITS UNIT VALUES CODE EXANPLE COMMENTS
' S04 1-4 Echo of buliding IBUG(LY 0 or 1l O0=0c Not Print 1]
descriotlicn data 1=Print -
5-8 Ecre of eauloment I8UG(2) 0 or 1 C«C0o Not Print 1
screcutline £ fiogr, 1=Print
celtina € *urnishing
data
912 fcho of space input I8UG{3) 0 or 1 0=Do not print 0
date N l=orint
13-16 Echo of thermestat IBUG(4} 0 or 1 O=0o Not Print 1
! schedules l=Print
{
' -
S1a 1-35 Proaras tltle SNAME Naot sore than 35
characters
S24A 1~ Bzqginnlng hour of IHS2T Haur of 0 to 8784 4] Default value ~
study year : begin flrst hour
on load tape
6~10 Ernding hour of study THST? 0 to 8784 0 Default value ~ end
IHSRTLLELTHSTD with j2st heur on
’ lozd tape
11-15 Cuteut tape option I0TWF 0s 1, or 2 L 03Ne tape (cutout) 1 Defautt =« 0
tape ltFarmatted.tape
2:Unftormatted flie
S 1-3 | Mumter of printouts eo 0 - 12 2 It eaual to 0uds
ceslred . skip S34
REPEAT S3A IPD TIMES
S34 1-~5 Printout start hour IP0S Hour of 0 to 8784 1 Use whole nuabers:
Year with no decimal
polat and right-
Justiried in each
tleld
$-10 Printout step hour IPOE Hour of 0 to 8784 . 61
Year IPOS.LELIPOE
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SYSTEM ENERGY SIMULATION PROGRAM

INPUT INFORMATION

INPUT VARTABLE

REAGING PROGRAM
£DER LOLUMKS DESCRIPTION SYnang UNITS UNIT VALUES Cone EXAMPLE CIMMENTS
S3A 11-15 Cotlonal print fiags IPPNTL 0 or 1 0 = Do Not Print 1 Default = 0
Leve! 1t Hourly
Susraries
16=20 Qotlonal crint f£iag:z IPRNT2 0 or 1 1 = Print 2 Defauit = O
teve! 2% Zone
. Summaries
S42 1-3 Nucber of thermostat NDTS 1t05 2 This card Is
schedules
required
4 SET OF 24 MUST BE REPEATED ¥DTS TIMES
S4A 1-3 Thermostat type IVSTD 051 or 2 0 = fioat 1 Default = Q
1 = {inear
2 = ni-jcow lirlt
4~16 Hliah tercerature jisit VTSDY Deg/F 85 Default = 0.0
i2-19 Lew texperature 1imit vTSB2 Deg/f 55 Default = 0.0
$32 - -3 Mumrer of reguizr NRSCH 0-10 Jetauit = O
schedules ~ :
READ SSA NPSCH TIkES
SSAA 1-3 Fractlen of total at " sT0S Decimal c-1 .23 Defauit = Q.0
- hour 1
.
.
70-72 Fractien of total at
Hour 24 .
STOS
S62 1-2 Nuzter of weekly NWSC 0-10 2 Defautt « Q

schedules
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SYSTEM ENERGY SIMULATION

PROGRAM INPUT INFORMATION

REACING INPUT VAPIABLE PROGRAM
CRDER COLUMNS DESCRIPTIGN SYKBOL UNITS UNIT VALUES codE EXAMPLE COMMENTS
READ S6A AND 868 NWSC TIMES
S&A 1-3 Lopilcaticn of ITYPE 0 orl O=operating
scheduie . schedule
lsthermostat
schedule
S¢B : Thermostat Schedule ”
1-4 Sunday IsTT 0-10 {r ITYPE=D
5=8 Penday ISTT 0~20 §if ITYPE=1
9=-12 Tuesoazy IsTT
12-1¢6 Wedresday ISTT
17+20 Thursdeay ISTY .
21-24 Friday 1sTT
25-28 Saturday IS77
29-22 Hollday 1877
s78 1-3 Number of yearly NYTS 0-10 Default = O
thervnstet schedules
READ STA MYTS TIMFS
S7A 1-3 Weekly trerwostat index IYTSN 0-10 -
for ceriod 1 )
4-8 fecinnine hour of IYTSD Hour of 0-8784%
therrsstat schedule Year
33-35 Yeeriy rerlad 5,
Yeekly therrostat index
: Yearly certlod 5»
36-40 Secinnine tour of
therwostat schardute
582 1-3 Nuster ¢of reset NPSET 0-16 Oefault = O

scheduies




SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

NG INPUT VARTABLE PROGRAM i
2 | COLUWMNS DESCPIPTINN SyY=goL . - UNITS UNIT VALUES CODE EXAMPLE COMNENTS

3 m
oo
LAY

READ S84 MRSET TIMES

SBA 1-7 Low outside 2ir TOALD Deg/F X -15 Default = 0.0
tesperature at which
syster tewp Is THI

8-14 | Hioh cutsise alr TOART Ceas? 55 Default = 0.0
tavnerature at which
system tere is TLO

9%-d

15-21 Law syster fluld TLO Deg/F 146 Defautlt = 0.9
tamperature .

22~28 Hizh svetem fluilg THI DealF ) 210 Default = 0.C
temperature .

30-£0 Reset schaduie lzbel INAME Hot Not more than 30

{aipha=pureric) ’ . water | characters
s107 i-3 Nezber of user—defined NRES 0-20

cut Fages

S104 1-3 Nymber of layers NOL 1,06 to 10,0 ~ . 3.0 Exclude autside
. alr filinm

REPEAT $54 NQL TIMES
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

FEZADING INPUT VAFIAGRLE PROGRAM
CRDER COLUMNS CESCRIPTION SY480L UNITS UNIT VALUES CI0E EXAMPLE COMMENTS
SOA 1-1¢ | Thickness of the laver XL Ft 04333 } If layer has no
theraal =:ass, set
equal to 0.0
i1~2¢C Trerral concuctivity XK BYU/Hr, 0770
cf the taver Sa Ft,
Deg/F
21-30 Denslity of the layer 0 16/Cu Ft 125.0
31-40. Sceclific rezt SH BTUZ16, 0.22
czracliy of the iaver Deqg/F
L3311 Thermal resistivity RES Hrs;Sa Ft, 0.00 If isysr has
of the laver Deg/F,8TL therzal mass, set
equal to 0.0
Default = 0.C
51-¢C Alebanureric descrip- CEFC Linit te 3G
tior aof the taver brick | characters
Sii? 1-3 Nurter of fan systens KMAX 0-15 7
RIAD S11A THERALUGH S117 KMaAXx TIMES
Sil4 1-10 Tyee of distributicen TY°E 1-13 See Input 10 Default = 1
. fan svyster - Manual
Ce
11-26 | Number 2f zones on IMAX 6 Default = 1
systen :
z21-30 Relatve buclidity RHSP LR sHe 50 Cefault = 10
set point ’
21=40 Kinteua outside alr OAFCHM CF¥ 3000 If exhaust air
. velume excaeds DAFCN,
OSFCH will be set
equal to exhaust
alr
4150 Mixed air cotion MXAD 1,2 or 3 2 Default = 1
51-¢0 Variablte velure fan NVFC 122 or 3 1 Detauit = 2

controtl tvpse
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

READING INPUT VARIARLE PROGRANM
OREDER COLUNNS CESCRIPTION SY#s0L UNITS UNIT VALUES CODE EXAMPLE COMMENTS
$118 1-10 Hot deck temp ITHPC(K,1) Deg/F 1,3 or 6 1 Defautt = }
: KFANK = 2 or 3
1-10 AHU teaving temp ITMPC{X,1) Deg/F 1»2 or 3 1 Defautlt = 1
KFANK = 33
11-20 Cold deck CischargQe ITHPC K, 2) Deg’f 1 or 2 2
terp
21-30 Supply fan pressure TFNPS Inches of | Non-negative 3.8
-water
31-60 Return fz2n pressure TENPFR Inches of | Non-negative 2.1
water
¢1-50 txbaust fan pressure TFNPE Idches of | Non—negative 1.6
water
51=60 Are reneat colis IVVRH 0 or 1 0 = no 0
tocatec after vari- 1 = yes
able volume boxes?
S11¢C 1-10 Minicyr air flow VVMIN 4 0 to 100 25
through varjable .
volume boxes
11-20 Fixed hot deck temp TFIX1 Deg/F o5 For system types
LFANKE2,3 . 25 3 5 12 tnis
Fived AHU discharge ° varizhle Is func-
terp tional only if
KFANK=4,11,12,13 ITMPCIKy1)aL
21-30 Fixed cold deck TFRIX2 i DegifF 55 For system types
temperature : 2» 3y £ 13 thnis ‘
variahte ls func=~
tionai onty if
. ITMPCIK,2)=1
31-40 Hot deck air temp ISET(K,1) 1 to 10 1 ISETIKHNY keys 2
reset Index 2,3 sopeciflc outside
Primary alr temp alr reset schedule
reset index 10 to contrat the
AHU discharge 2ir temp temperature eof 2
reset index 13 specified vortion
41-50 Coid deck 2lr temp ISET{K,2) 1 to 10 2 of systenm,
reset schecdule index
51-60 Rasehgarc radiaticn ISET(K:3} 1l te 10 3 !

water temperature
reset schedute index
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

r;EADIHG INPUT VARPIARLE PROGPAM
ORDER COLUMNS NESCRIPTION SYMBGL UNITS UNIT YALUES COOE EXAMPLE " COMMERTS
S119 1-1¢ Two pipe fancoll ISETIK,4) 1 to 20 7
syster £ two-pipe
Induction unit system
hot water temp reset
i{ndex
11-20 Patio of Induced to RIFPALKY 2.7 Induced ailr esouzls
prirzary 2l RIPA prixary ailr
21-3¢C Two~pioe system TCOFC Deg/F 53 At 2.5 Deg/F lag
changeover temp - Inhibits repeated
ciryangeover in
tencerature weather
21-20 Ficer panef shutoff TCACO Beq/sF 53
terd
%41-50 Water volu=e In PHGAL Gais Non-negatlive 1600 Changeover 1o0ad
chanrceover system 135 czlculatsd by
the proararw
Si=£G Fizor ranet location pLaC 1 or 2 12512 on grace 1 vgre than one Zore
2=internndlate r3ay b2 lnciuded on
. flocr stabh the f1u%0 paned
S1iE 1-10 Heating panel floor PARERA Sq Ft neating systex
. area onty 1f they aty
1i-20 Exposed cerjzeter of PERIN Ft have the same set
floer area scint te=gerature
~ Defzeyll = 0,
21~-30 | Fan syster shutoff 1FSQ 0-3 gufan on,
fiag baseboard on
lefan w2y be off,
4 baseboard on )
. ! 2*fan £ baseboard Default = 2 :
may ba off
3=fan uses schedulgd
(ST}
31-~-40 Ventitation schedute IVENT 0-10 Defaylt = 0
cade ) Must be used If
41=50 | Huweidlstat locaticn ICIN Defaytlt = 1
51-60 | DX/Keat pump Index 1DXHP 0-6 Default = 0 JH
i
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SYSTEM ENERGY SIMULATION

PROGRAM INPUT INFORMATION

INPUT VARIABLE

READING PRAGRAN
ORDEPR CGLUMNS DESCRIPTIAON SyYMaoL UNITS UNIT VALUES oD} EXAMPLE CONMENTS
s122 1-3 Nusber of spaces NSPAlL 0~35 Defzuit = o
REPZAT SI12A THROUGH S12E NSPAL TIXES
s12a 1-3 Tvoe of zcre IPLS 0-1 O=occunled gefault = 0
1=plenue
4—6 Fan systez index KEANP 1-KHAY Defauit =-1
IF PLENU™ S§ACE; SEE SI28* THROUGH S12C¢
siz2z I=-1C Loczds space purder SPACKN ' 0-33 17 Defauit = 1
1i-20 Suppiy al} CFH CF® CF¥ 0.0 Defazult=0, if O is
antecaed then CF%
21-2¢ Exzhust alr (FH CFMX CFM 500 is computeds This
: v2iue I35 censtant
31-4C Heat outmut of lBTY BTU/HR 700 snfess fan systaer
basebaard radlaticn Lin Ft is cff,
oer firear ft. at . ODestan Conditionss
desiqn carnditlions 55 Deg/F incosking
alrs
215 Dec¢/F heating
e sedlun texp
41-20 | actlve Jength of ALFER FT 10
baseboard
51=-¢C Yearty trerrostat IYRO 1~NYTS Cefaglt = 1

schedule index
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

CEADING IMPUT VARIARLE PROGRAN
ORDER CCLUMKS DESCPIPTION SYMBCL UNITS UNIT VALUES CODE EXANXPLE COMMENTS
s12c 1-i0 Seace deslon heating HCAPD BTU/Hr Negstive Defauft = O
capacity
11-2¢ Scace desfaon ceooting CCA®PD BTU/Hr Non~negative Jefaulit = O
cavacity
21-30 Welaght of furpnishinas WOFN LB/Sq F¢ 5 Must be defined §?-
no furrnishings
31-4¢C Multinilcaticn factor MOLT Non~negattive 2
whole numbers -
&1=5¢ Plepus nurber above I2LEN 84
space
312D 1-10 Surface type 1 FSURF] o-3 sinone Defauit = O
l:tioor
2:celilinas
3:furnlshings
11=72 fFesoonse “acter tndex £01 1=NRES
ef syrface 1
21-30 1 Arez of surface 1 AFLOR(J,1) | Sq Ft
31=4C Sur face tvece 2 FSURFZ
41-EC Response factaor 1rdex F02
of surface 2
* 53180 | 4rea of surface 2 AFLORUJ,2) | Sq Ft
S12E 1-1¢ Surface tvoe 3 FSURF3
11-2¢ Pespanse factor lIpdex £03
of surface 3
21-3¢ | Area of surface 3 AFLOR{d>3) | Sq Ft-
21-8C A)phanurertc IHAME 30 characters

descristlnn of svpace
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

ZFEATING INPUT VARIZSLE FROGRAM
JRLER COLUENS CESCRIPTION SYXBOL UNITS UNIT VALUES CODE EXAMPLE COMFENTS
§123? 1-10 Ltoads space number SPACN(16, NSPAL
KNO18)
11-2G Spzce below Plenum Ivs NSPAL
21-30 Plenum slsr Tlou CFMP CFN Uefagutt = O
31~40 fan schedule Ivon Cefault = ¢
Sy2¢ 1-10 Surface type 1 FSURF1 0-3 einone Defautt = 0
ltfioor
2:cellings
. 3s3furnishings
11-26 Resvonse factor index FO1 1-NRES
sf surface 1
21-=3¢C Area of surface 1 AFLOR(J»1) | Sa Ft
31~40 Surface type 2 FSURF2
41-5¢ Recponse factor index FO2
of surface 2
51-69 Area of surface 2 AFLOR{Js2) | Sq Ft
5120¢ 1-10 Surfzce tyoe 3. FSURF2
11-20 Response factor index FD2
of surface 3
21-30 Area of surface 3 AFLOR(ds»3) | Sq Ft
31-60 Afphanumeric INAME £30 characters
s127 1-3 Number of ENG/GEN sets NENG 0-5 Default = O

If equa! to O
Skip S134 - S138
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SYSTEM ENERGY SIMULATION

PROGRAM

INPUT INFORMATION

1FEAOING IRPUT VARIABLE PROGRAM )
JROER CCLUMNS DESCRIPTION SYMROL UNITS UNIT VALUES COOE EXAMPLE COMKENTS
REPEAT S13A THROUGH 3513{ NENG TIMES
S1i3a i~3 ENG/GEN sirutation IEGOP 0 to 1 O=internal curves 0 Default=0
ostlon code : used
i=uyser~defined
curves used
4~13 Number of this type Mo 1-5 Defaylt = 2
: ot ENG7GE! sets
1423 | Type of EING/GEN zet ¥5 1072 1=dieset 1 Cefault = 1
] . 2=gas '
24~33 ENC/GEN set capacity EGCAP K Defauit=500.C X¥
34~43 Heating value diesel HYOFP BTU/GAL Defayitsl4,000
k fuedf BTU7GAL
4%~53 Peak load fuel Input EFUEL GAL/HT Defayltt = @
: or ] -
LCudlc FE/HY
5138 | 1-30 JPercentaze fuel TEPLT z Default = 0
censumption at idle
11-229 jPercent fuel consumption] EFPCY z
2% 25% icad
©21=30 jPercent fuel censurpticn] EFFCT b4 -~
2t 50% lozd ’
- 31-40 Pércent fuel consumptlon] EFPCT %
tat 75Y toad
41-50 Percent fuel consumption] EFPCY x
{at 10CY load
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

4=etectric

(a:,wmc INPUT VARIABLE PROGRANM o i
CRDER COLUMNS DESCRIPTION SYMBOL UNITS UNIT VALUES fofaii} ] EXAMPLE COMMENTS
$i3¢C 1-10 Full toad heat £Q54K KeTU/Hr Cefault = O

recovery rate .
11-20 Fercentage heat EQPCLY 4 Default = 0
tecovery at idie
21-30 | Percent heat recovery ECPCTY %
- at 2% toau .
31-40 Percent heat recovery EQ2CT z 1
3t 307 lozd - Lo -
41-50 | Percent heat fecovery £OPCT b4
at 757 {oad
I-60 Percent heat recovery £02CT x.
R at 100Y igad
514 1-3 Number of bofiers NBOIL 2 Default = -1
. ’ If eaual tc ©
3 ' Skip S14A~S148
FEPEAT S14A AND S14B MBOIL TIMES
S1%a 1-3- doiler component o80PT Qorl -O=internal curves Cefault = ¢
sirutaticn option code lsuser-defined
curves
. T=16 Number 0f this type NUKS 1~3 Default = 1
- - of boiter
17-28 Size of botler s28 MEH 350
27-31 Hour ¢f scasonst RON Hour of 0~£784 0 If 1eft CJCo
boller start-up year bolter is avali~
. abte for entire
year
32=36 Hour of sea2scdpal BOFF 0-8784 (4]
boiler sutdown +LEBON :
3746 Source of heating M3 1-4 I=gas 1 Includes heating &
energy 2=01! pre~heating coils,
3=stean baseboard radis-

tion and tilooer
sane! heating
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

READING INPUT VARTABRLE PROGRAM
CROER COLUNNS CESCA2IPTION SY®80L - UNITS UNIT VALUES CCOF EXAMPLE COMMENTS
47-5% Source of reheat cell AREHT O~ O=same as boifler 1
energy tsejectric
resistance
57-66 Heating vafue HVHD BTU/GAL Non-negative 147,000 Default value =
hezatlng ocit 150,600 RTU/CAL
S148 1-10 Bojier ®art Loezd per— BPL b4
formance at O0F load
11-20 | Boiter Part Load per- BPL z :
formance at 20% load
21-30 | 30lfer Part Losd per— BoL z
fermance at 40% toad
31~40 § Soller Part Lozd pef- BPL x
formance at 60% ioad
41-30 Boiler Part Load per- BPL %
formance at 8CY foad
51-6C Bofler Part Load per- 8P } 4
formance at 100% toad
S157 1-3 Nurber of chilfers NCHIL c-~5 Default = 3
If eouat to ¢
~ Skizc S154=-5135
REPEAT S15A THROUGH S15G6 NCHIL TiIMES
; .
Sisa ! 1-32 Chijler component 1COPT 0 orl Default = 0
simulation code
7-16 | Type of chilier M 0-5 Gxncne Default = 1

lereciprocating
2+hermetic
centritugai
3xppen centrifugal
4sstezm absorption
S5=centrifugals
steam turbina
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

READING INPUT VARTIABLE FROGRAM
ORDER COLUMNS DESCRIPTICON SYMBOL UNITS CUMIT VALUES COCE EXAMOLE COMMENTS
SiSA 17-26 Nurber of this type NUMC 1-5 Cefault « 3
af chifter
27~3¢ Size of chiiler SZ¢ TONS 165.0
37~41 Hour of seasonal ICON Hour of 0-~8784 2151
chilter start-up year
42-456 Hour of seasora! ICOFF Hour of 0-8784 5833 Defayit = 8785 i
chiller shut=cdewn year which cguses i
cehljter avatlabiti-
Ity from CON thruy
end of year
S1%8 1-10 Source of chitter L4 1= 2
enercy
11-20 Hirnipum part toad FFLMN k4 0-100 20 Defaytt a 102
chitier cut—off ‘
21-30 | Chitiec water set TLCHL Deg/F 40-50 44 Default = 45 feg/F l
point temperature
S15¢ 1-3 Numoer of capacity/ MAXQA Q=5 2 Defaylt = O

cond. temp points

TIMES
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SYSTEM ENERGY SIMULATION

PROGRAM INPUT INFORMATION

towers

[QCADING IN?UT VAPIABLE PROGRAN
ORDNER CDQUHNS DESCRIPTICN SYMBCL UNITS UNIT VALUES CCDE EXAMPLE COAMMENTS
$150 1~10 Chitler capaclty cCap TONS 150.0] Gefault = ¢
roint
11-20 Leaving condenser TCONY Deg/F Default = 0
water temp for
capacity point
S15E 1-3 Numder of power/cond MAX98B 0-5 3 Defautt = ¢
ters points
!
REPSAT SISF YAXSH TINES
S15F 1-10 Chitter power point CCPUR iw or i8 Detautt =
of steair
11-20 Leaving condenser TCON2 Deg/F Lefzult = 0
{ water termperature
for power point
Si56 4 i=-3 Humber PLT peak FPOW/ MAXIT 0-5 i Cefault = ¢
°TT toad
REPEZT $15H MaX9C TIMES ~-
S1E8H 1-10 Percentage chiiter cepp Default = 0
peak power point
1120 Percentage 5f chiller CPPL Dafaylt = O
peak 1oad point
s1ez 1~3 Number of coofing NCTWR . 1 If ecusl to O

Skip S16A-5163
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SYSTEM ENERGY SIMULATION

PROGRAM'INPUT INFORMATION

PEANING INPUT VARTIAILE PROGRAN ’
oROogR CLUNNS DESCRIPTION ‘SYMBOL UNITS UNIT VALUES CCDE EXAMPLE COMMENTS
S16A 1~3 Cooling towar ICTOPT Oorl Osinternal curves
simlation code used
1suser defined
curves used
7-16 Cozling vower water TECKN Deg/F 7£-90 80 - Defaulta75 Beglf
fcw i4imit teamp :
17-26 ] Condenser water temp TCRIS degl/F 5~20 . Default = 10
rise i
27-36 | Cocliag tower peak CTPKY K¥ Default = 0
vover ; .
S1k8 i-3 Ruymber cond WTR7AMB #AX9D 0-5 - Default = O
¥3T points
5293aT SLC MAYGD TIFES
Si6C 1-10 Leaving tower water CTWL Deg/F ! Default = €.0
teaperature peint :
11-29 Astient wet-buid Twal Deg/F Defautlt = 0.C
point -
51690 1-3 Number PCT {oad/econd HAXIE -5 Default = 0
s WTP temp peints .
REPEAT S146E MAXSE TIMES
S16E 1-10 Change in leaving S DCTWL Deg/? Default = 0.0
tower water terp for -
part load A
11=20 Part 1oad A CTPLY Cefault = 0.0

.M
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

i pover

READING INPUT VARIABLE PROGRAM
CPLER COLUMNS DESCRIPTICN SYFBOL UNITS UNIT YALUES €80t EXANPLE COMMERTS
S16F i-3 Number PCT peak POW/ MAXSF 0-~5 Default o
cond ATR temp points
REPEAT S1886 MAXSFE TIMES
. 8166 1-10 Cooting tower PCT CYPPD b4 Default Ga0 -
peak power point
11-20 Leaving tower water CTWL2 Ceg/F Default 0.0
terserature voint
S16H 1-3 | Humber of peak MAX96 0-5 Default = 0
FOR/PCT Vtozd points *
REPFAT 316J MAXQG TIMES
S16d 1-10 {nznge in tower ¥CT oCTPP % Oefault 0.C
pesk power for part
to2d B
11-20 Pert toad 8 cTeL2 4 Default [ ]
§177 i-3 Xunrber L£X/heat pumosg NOXHP 0-6 Cefault o
H
1
GPEAD S1TA THRQUGH S17F NOXHP TIMES
si72 1 1-3 ynit type {index IDXHP 1 08 2 1=0X
2=Heat
7-16 Desian cooiing -DCCAP K8YU/HSs Defauit 0.0
1 catracity
1
17-2%6 Gesion cooling cCPON X Default 0.0
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

1
INPUT VARIARLE POCGRAM i
COLUMNS DESCRIPTION SY¥BOL UNITS UNIT VALUES . CO0E EXLMPLE CORYENTS i
. 1
s173 1-3 Number cooling dzta "NCHP 0-5 1- Defauit » O
points
READ S1T7C NCHFP TIRES
S17C 1-10 jiroient dry-buld TREFC Deg/F fefault = C.C
terserature at
point A "
11~20 PCY of cesign cociing PYCTA b4 0-1 «25 Cefautt = 0.0
capacity of armbient
terp A ’
21-30 | PCT of desian cooting PVCPO x o-1 .25 Default = 0.0
oower at ambient
temp A
$170 1-10 Design beating DHCAP KRTU/Hr Defaytt = .0
cepacity
11-20 Design heating power DHPGW KW Defautt = 0.0
S17F 1-3 Nyrhar heating data NHHP 0~5 1 Defautlt = ¢
points ~
READ SITF NHHP VIMES
S17F 1-10 Ambient dry~buld temp TREFH
3%t point B
11-20 PCY of destian ha2ating PVHCA 4 o-1 «25 Defautt = Q0.0
capacity at ardlent
temp B
21-30 PLT of deslgn heating PVHPO % 0-1 +25 Detautt = 0.0
power at amblent
terp 8




SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

READING INPUY VARIAPLE PROGKAM
CRDER COLUMKNS DESCRIPTISR SYXBOL UNITS UNIT VALUES CODE XAMPLE COMMENTS
518a 1-10 Total water khoiler HDBL?P Ft Non-regative 50 Default = 50
rurp head i -
11=-20C Totzi chitled water HOCLP rt Non-negative 40 Default = 40
ourp head X
21-30 Total condenser water HDCNP Ft Non-negative 2D Default = 30
purp head
31~40 | Fan and pump motor EFFf x 14100 Detautt = 85%
efficlency
$1%2 1-3 Nurber process 1oads NPROT 1-10 i i IF £0UAL 7D €
{ Sxip S$igoa

QELD Si%A NPRGL TIMES

19-4

S19a 1-10 | Pez2k toad PRPXK MBH o Default » 0.0
: ) £ - .
11-20 En2rgy source code ’ IPREN O=-4 oesindirect process Sefautl = G
l=gas
] . 1 2=heating ol
- : 1 ) ] Jspurchased steam

4=etectricity

21~30 [ fAcerating scheduls 1PRSC . 1-10 ' Cerfault « ¢

‘S20A ] 1-10 Rojier supplylasbserp— PESTH ‘PSIG 2-12 12
ticn chitier entering
3TY precsure

i1~20 “oiter suoply/abserp- TESTM Deg/F . 245
tion chiller entering . -
ST™ tewperature

21~3C Szeam turbine entering PPS PSIG 125 Default vatue
. STM pressure
31-40 Steam turbine entering TPS Deg/F 353 PPS=125 PSIG
STM temperature TPS=353 DeolF

41~50 Stearm turbine speed RPM RPM 2500 Default=36C0 RPM
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SYSTEM ENERGY SIMULATION PROGRAM INPUT INFORMATION

PEADING |, INPYT VARIABLE PROGRAK
TRDER LOLUMNS DESCRIPTION SyrpoL UNITS UNTT VALUES £00E EXAMPLE COMMENTS
$208 1-10 External tlghting PCW FWOL K% Cefault = O
11-23 Type of floor FLVC 1-3 ~1=concrete 2 Defauft = 3
covering 2=tite
3=carpeting
21-30 |Ficor insulation CINSL BTH/He Default » 0.0
conductarce Sa Ft -~ 3 - F
Deg/F
31~%0 {Ficer insuylation DINSL £t

ithickness

Default = 0.0




APPENDIX C

NECAP DATA FILES

UNFORMATTED

The hourly loads are written to an unformatted file called ANADT. ANADT
is written by the Thermal Loads Analysis Program (TLAP) and read by the
Systems Energy Simulation Program (SESP). The building data used by TLAP is
also written to an unformatted file called INIDT, INIDT is read by SESP to
initialize the building data and, if desired, size the equipment,

These two files are stored on mass storage when running TLAP, They may
be saved on tape or disk. Using these files, the user may simulate many types
of control strategies without having to run TLAP for each SESP run.

The systems loads computed by SESP are written to a file called TAPE3,
The data may be formatted or unformatted. The formatted version will vary
~ depending upon the user’s needs, therefore it is not documented. The
unformatted version is documented so that a processing. program could be
modified to use the hourly data generated by SESP.



FILE INIDT

VARIABLE DESCRIPTION
Job Description Variables
IDEN1 Facility name
IDEN2 Facility location
IDEN3 Engineer’s name
IDEN4 Project number
IDENS Date
Building Surface Description Data
NRF Number of types of response factor surfaces

(for each surface type)

NRFT Number of response factor terms
Rl Common ratio

RX

RY Surface response factors

RZ

NDB ‘Number of delayed surfaces

(for each delayed surface)

1sQ
uQ

AQ

IRF Response Factor type index
AD Surface area, sq. ft,
NQB Number of quick surfaces

(for each quick surface)

Surface roughness index

Surface U~factor less outside film coefficient,
Btu/hr-sq ft- °F

Surface area, sq. ft.




FILE INIDT

a Tre—————

VARTABLE DESCRIPTION

NWB Number of windows
(for each window)
NPW Number of panes of glass

AW Window area, sq. ft.

(for single pane windows)'

REI 0.5 inside film resistance
REA 0.0 interpane resistance
R RET + REA total resistance
UGW 1,0/R U~factor

(for multi~-pane windows)

REL 0.5 . inside film resistance

REA 1.6 interpane resistance

R REI + REA total resistance

UGW 1.0/R U-factor

NIHT Number of internal heat transfer surfaces

(for each internal heat transfer surface)

ISPCl ‘

ISPCé] Spaces connected to surface
FIHTS Surface U%A, Btu/hr. °F

NUFB Number of underground surfaces

(for each underground surface)
AUF Underground surface area, 8q. ft.
FUF U-factor, Btu/hr-sq ft- OF

Cf3



FILE INIDT -

VARIABLE DESCRIPTION
‘Zone Description Data
FOLK Fraction of people for space
NS Number of spaces in building

(for each space)

ND Number of deiayed surfaces in space
NQ Number of quick surfaces in space
NW Number of windows in space
NIHTS Number of internal H.T. surfaces in space
NUF Number of underground floors in space
IMULT Space repetition factor
 FLORB Floor area, sq. ft,
VOL Space volume, cu. ft.
TSPAC ‘Set point temperature, °F
WOF Weight of floor, 1lbs/sq. ft.
IWOoP Loads schedule index for peaple
1D Index associated with each of ND delayed surfaces
1Q Index assoclated with each of NQ quick surfaces
I Index associated with each of NW windows
IHTS Index asscciated with each of NIGHTS internal H.T.
surfaces ’
IUF Index associated with each of NUF underground
surfaces ‘
Run Description Data
MSTRT Starting month, 1 to 12 -
NDAYS Number of days '
IMAX Number of hours in each month
ISTRT Starting hour of analysis, 1 to 8760
End houf of analysis, 1 to 8760 |

IEND




FILE INIDT

(for each space)

VARTABLE DESCRIPTION
Peak Loads Description Data
PWBIL Peak base power for the building

CCPY Peak cooling. capacity
HCPY . Peak heating cpapcity
QPLMS Plenum return air load summer
QPLMW Plenum return air load winter




FILE ANADT

VARIABLE

DESCRIPTION

THOUR
IMOY
IDOM
NDOW
THOD
ISUN

TOA
TWB
VEL
WOA
PATM
DOA
HOA
JSC

CcCcM
RON

For each hour the following data is available:

Hour number, hour of year
Month of year

Day of month

Day of the week

Hour of the day

Sun index which indicates whether or not the sun is
up (0 = sun up; 1 = sun not up)

Outside air dry-bulb temperature (°F)

Outside air wet-bulb temperature (°F)

Wind velocity (knots)

Outside air humidity ration (1b water/lb dry air)
Barohetric pressure (inches of mercury)

Outside air density (lbm/ft3)

Enthalpy of outside air (Btu/lb dry air)

Day type (i.e., weekday, Saturday, Sunday, Holiday,
Xmas)

Cloud cover modifier
Solar Radiation (horiz Btu/hr)

Is

Qs.
QL

SLPOW

QSINF
QLINF

QLITE

For each zone, for each hour, the following data is available:

Sapce number

Zone sensible load (Btu/hr)

Zone latent load {(Btu/hr)

Zone lighting load picked up by return air (Btu/hr)

Zone intermal lighting and machinery power
consumption (KW)

Zoune sensible infiltration load (Btu/hr)
Zone latent infiltration load (Btu/hr)




DEFINITION OF TAPE3 OUTPUT TAPE VARTABLES

FILE TAPE3

DESCRIPTION

VARIABLE
FAC Facility
CITY Location
ENGR User name
PROJ Project 1D,
DATE Date
ISYS System Combination No.
KMAX No. Distribution Systems
THSRT Start Hour (hour of year)
THSTP

Stop Hour (hour of year)

For each hour

THOUR
IMOY
IDOM
. THOD
ITOA
ITWB
WOA
-PATM
DOA
TNFBP
TABCD
BGAS
OILH

Current Hour (hour of year).

Month of Year (1 = 12)

Day of Month (1 - 31)

Hour of Day .

Ambient Dry-Bulb Temperature (°F)

Ambient Wet-Bulb Temperature (°F)

Ambient Humidity Ratio (1bs-H,0/1b-dry air)
Barometric Pressure (in Hg)

Ambient Air Density (lbm/£t3) |
Total Net Fan Brake horsepower (bhp)
Total Power of Building (KW)

Building Natural Gas Requirement (therms)
Building Heating Oil Requirement (gais)




FILE TAPE3

VARTABLE

DESCRIPTION

For each Fan System

QKCy
QK
QKKWk

PWLK,
20K,

ZERO
TKHL,

TKCDy,

Energy Distribution System Type No. (1 - 13)
System Cooling Requirement (Btu)

System Heating Requirement (less elect.resist. re-
htg.) (Btu)

Electric Resistance Reheat Requirement (Btu)

Base Power Requirement of Zones served by this
system (KW) ' '

Base Power Requirément of Zones served by this
system (KW) ‘

Reserved (=0,.0)

‘Hot Deck Temperature or-AHU Leaving Temperature (°F)

Cold Deck Temperature (°F)




APPENDIX D

NECAP WEATHER

The weather data provided by NECAP 4,1 contains 63 weather
stations. Each provides design conditions and hourly data for
"one year. These stations and their local data are listed
alphabetically by state and then by city in table D-1l.

NECAP uses environmental conditions to compute heating and
cooling loads. The data may be design day conditions or recorded
hourly data. This appendix describes:

1. Default design weather conditions used by L2 and L3 cards
(see Table D~-1).
2. The format for the weather station file (see Table D-2).
- 3. How to generate the file from NOAA~1440 tape or TRY tape.

Originally NECAP read either a NOAA~1440 10 year weather
tape or a modified tape having only the data used by NECAP., 1In
NECAP 4.1, the weather file was constructed with design day '
values placed at the beginning of the weather data file. The
appropriate design day data can now be taken from the file for
the selected station and used as default values for the L2 and L3
cards. The data can also be duymped to a line printer if
desired. The weather data base is stored on magnetic tape,. but
stations used frequently are stored on disk.



TABLE D=1 NECAP WEATHER STATIONS

P

GROUND TEMPS: JAN FEB MAR APR MAY JUN
57 57 58 59 65 T1

BIRMINGHAM AL STATION NO 13876  FOR THE YEAR 1965 (365 DAYS)
DEGREE DAY 2551
LATITUDE = 33 CLEARNESS NO (SUM) = .91 TIME ZONE = 6
LONGITUDE = 86 CLEARNESS NO (WIN) = .91 ALTITUDE = 610
% DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
o SUMMER 94,0 21.0 72.1 5.0
o WINTER: 22.0 3.0 18.0 8.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
54 54 56 59 66 T1 T6 T4 T2 70 .65 59
HUNTSVILLE AL STATION NO 3856  FOR THE YEAR 1959 (365 DAYS)
DEGREE DAY 1983 ’ ‘
LATITUDE = 34 CLEARNESS NO (SUM) = .90 TIME ZONE = 6
LONGITUDE = 86 CLEARNESS NO (WIN) = .90 ALTITUDE = 697
% DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
3 SUMMER: 94,0 19.0 67.1 7.0
WINTER: 20.0 3.0 9.2 12.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
48 48 50 54 60 65 T0 70 68 64 58 52
PHOENIX AZ STATION NO 23183  FOR THE YEAR 1951 (365 DAYS)
DEGREE DAY 1765
LATITUDE = 33 CLEARNESS NO (SUM) = 1.10 TIME ZONE = 7
- LONGITUDE = 112 CLEARNESS NO (WIN) = 1.10 ALTITUDE = 1117
< .
S|  DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
g. SUMMER: 107.0 27.0  63.1 5.0
WINTER: 34,0 3.0 31.0 5.4
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
58 58 60 61 68 72 77 176 75 T4 69 63
FRESNO CA STATION NO 93193  FOR THE YEAR 1951 (365 DAYS)
' DEGREE DAY 2611
LATITUDE = 36 CLEARNESS NO (SUM) = 1.07 TIME ZONE = 8
= LONGITUDE = 119 CLEARNESS NO (WIN) = 1.07 ALTITUDE = 326
g . DESIGN DAY " DRY BULB TMP RNG DEW PNT WND SPD
= SUMMER: 100.0 34.0 58.8 8.0
g WINTER: 30.0 3.0 27.0 5.4

JUL AUG SEB OCT NOV DEC
76 75 T4 73 68 62

D-2




TABLE D-1 NECAP WEATHER STATIONS

STATION NO 23174

GROUND TEMPS: JAN FEB MAR APR MAY JUN

66 66 68 T1 78 82

LOS ANGELES CA \ FOR THE YEAR 1973 (365 DAYS)
. DEGREE DAY 2061 e :
< LATITUDE = 34 CLEARNESS NO (SUM) = 1.05 TIME ZONE = 8
= LONGITUDE = 118 CLEARNESS NO (WIN) = 1.05 ALTITUDE = 99
o4
E DESIGN DAY DRY BULB. TMP RNG 'DEW PNT "WND SPD
o SUMMER 80.0 15.0 60.3 6.0
© WINTER: 43.0 3.0 40.0 6.4
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
66 66 68 71 78 82 87 86 86 85 79 T2
SACRAMENTO  CA STATION NO 23232 FOR THE -YEAR 1962 (365 DAYS)
DEGREE DAY 2502 ;
< LATITUDE = 38 CLEARNESS NO (SUM) = 1,06 TIME ZONE = 8
= LONGITUDE = 121 CLEARNESS NO (WIN) = 1,06 ALTITUDE = 17
o4
Q .
k= DESIGN DAY DRY BULB ° TMP RNG DEW PNT WND SPD
s SUMMER : 98.0 36.0 55.8 7.0
© WINTER: 32.0 3.0 29.0 7.2
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
66 66 68 T1. 78 82 87 86 86 8 T9 T2
SAN DIEGO CA STATION NO 23188 FOR THE YEAR 1974 (365 DAYS)
DEGREE DAY 1458
<| LATITUDE = 32 CLEARNESS NO (SUM) = 1.05 TIME ZONE = 8
5 LONGITUDE = 117 .CLEARNESS NO (WIN) = 1.05 ALTITUDE = 19
o]
= DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
2 SUMMER: 80.0 12.0 63.9 7.0
© WINTER: 44,0 3.0 41.0 6.4

JUL AUG SEB OCT NOV DEC
87 86 86 8 79 72

CALIFORNIA

SANFRANCISCO CA STATION NO 23234

‘DEGREE DAY 3015

FOR THE

LATITUDE = 37 CLEARNESS NO (SUM) =
LONGITUDE = 122 CLEARNESS NO (WIN) =
DESIGN DAY 'DRY BULB TMP RNG DEW PNT
SUMMER: 77.0  20.0  53.1
WINTER: 38.0 3.0 35.0

GROUND TEMPS: JAN FEB MAR APR MAY JUN

57 57 58 59 .65 71

YEAR 1974 (365 DAYS)
1.05 TIME ZONE = 8
1.05 ALTITUDE = 8
WND SPD

12,0

7.5

JUL AUG SEB OCT NOV DEC
76 75 T4 T3 68 62

D-3




TABLE D—-1 NECAP WEATHER STATIONS

DISTRICT OF COLUMBIA

WASHINGTON DC ~ STATION NO 13743  FOR THE
DEGREE DAY 4224

'LATITUDE = 38 " CLEARNESS NO (SUM)
LONGITUDE = 77 * CLEARNESS NO (WIN)

" ounw

DESIGN DAY " DRY BULB TMP RNG DEW PNT

SUMMER ¢ 91.0 - 18.0  T71.3
WINTER: 17.0 3.0 14.0

GROUND TEMPS: JAN FEB MAR APR MAY JUN
41 4 B4 46 56 62

E YEAR 1957 (365 DAYS)

.97 TIME ZONE = 5
.97 ALTITUDE = 14

WND SPD
5.0
7.8

JUL AUG SEB OCT NOV DEC
69 67 66 64 56 49

JACKSONVILLE FL STATION NO 13889 ‘FOR THE
DEGREE DAY 1239

YEAR 1965 (365 DAYS)

GROUND TEMPS: JAN FEB MAR APR MAY JUN

b=+
[ .
o LATITUDE = 30 ' CLEARNESS NO (SUM) = .91 TIME ZONE = 5
é LONGITUDE = 81 CLEARNESS NO (WIN) = .91 ALTITUDE = 24
DESIGN DAY " DRY BULB TMP RNG DEW PNT WND SPD
SUMMER 94,0 19.0 73.7 8.0
WINTER: 32.0 3.0 29.0 9.0
GROUND TEMPS: JAN.FEB MAR'APR MAY JUN JUL AUG SEB OCT NOV DEC
- 58 58 63 67 75 T8 81 80 80 79 T2 65
MIAMI FL STATION NO 12839 FOR THE YEAR'196H (366 DAYS)
. : DEGREE. DAY 214
< : ' :
a LATITUDE = 25 CLEARNESS NO (SUM) = .90 TIME ZONE = 5
& 'LONGITUDE = 80 CLEARNESS NO (WIN) = .90 ALTITUDE = 7
.J .
(2 _ v
DESIGN DAY " DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 90.0 15.0 75.2 7.0
WINTER: 47.0 3.0 44,0 10,1
~ GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB QOCT NOV DEC
61 61 64 68 T4 T6 T9 T9 T8 T8 T2 67
‘TAMPA FL STATION. NO 12842 FOR THE YEAR 1953 (365 DAYS)
- DEGREE DAY 683 ' '
o] o
E LATITUDE = '28 CLEARNESS NO (SUM) = .90 TIME ZONE = 5§
S LONGITUDE = 82 CLEARNESS NO (WIN) = .90 ALTITUDE = 19
P .
DESIGN DAY ' ADRY‘BULB TMP RNG DEW PNT WND SPD
SUMMER: . 91,0 17.0 76.3 6.0
WINTER: 40.0 3.0 37.0 8.6

JUL AUG SEB OCT NOV DEC
79 79 78 78 T2 67

61 61 64 68 74 76

D-4




TABLE D-1 NECAP WEATHER STATIONS

KANSAS

DODGE CITY KS STATION NO 13985 FOR THE
: DEGREE DAY 4986
LATITUDE = 37 CLEARNESS NO (SUM) =
LONGITUDE = 100 CLEARNESS NO (WIN) =
DESIGN DAY DRY BULB TMP RNG DEW PNT
SUMMER: 97.0 25.0 62.0
WINTER: 5.0 3.0 2.6

GROUND TEMPS: JAN FEB MAR APR MAY JUN
4444 46 4T 55 62

YEAR 1971 (365 DAYS)
1.00 TIME ZONE = 6
1.00 ALTITUDE = 2594
WND SPD

0.0

10.6

JUL AUG SEB OCT NOV DEC
68 67 66 65 58 51

KENTUCKY

STATION NO 93821

LOUISVILLE KY _ FOR THE
' DEGREE DAY 4660
LATITUDE = 38 CLEARNESS NO (SUM) =
LONGITUDE = 85 CLEARNESS NO (WIN) =
DESIGN DAY DRY BULB TMP RNG DEW PNT
SUMMER: 93.0 23.0 72.5
WINTER: 10.0 3.0 7.0

GROUND TEMPS: JAN FEB MAR APR MAY JUN
47 47 U8 50 57 63

YEAR 1972

(366 DAYS)
.96 TIME ZONE = 5
.96 ALTITUDE = U474
WND SPD
7.0
9.8

JUL AUG SEB 'OCT NOV DEC
69 68 66 65 59 53

GROUND TEMPS: JAN FEB MAR APR MAY JUN
61 61 64 68 T4 76

LAKE CHARLES LA STATION NO 3937  FOR THE YEAR 1966 (365 DAYS)
| DEGREE DAY 1459
< ' ' .
2 LATITUDE = 30 CLEARNESS NO (SUM) = .90 TIME ZONE = 6
G LONGITUDE = 93 CLEARNESS NO (WIN) = .90 ALTITUDE = 14
[ .
= .
S|  DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 93.0 7.0 T4.1 5.0
WINTER: 31.0 3.0  28.0 9.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
56 56 58 60 67 T1 76 715 75 T4 68 62
NEW ORLEANS LA STATION NO 12916  FOR THE YEAR 1958 (365 DAYS)
DEGREE DAY 1385
<
e LATITUDE = 30 CLEARNESS NO (SUM) = .90 TIME ZONE = 6
% LONGITUDE = 90 CLEARNESS NO (WIN) = .90 ALTITUDE = 3
jn]
S|  DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 92.0 6.0  76.3 6.0
WINTER: 33.0 3.0 30.0 8.6

JUL AUG SEB OCT NOV DEC

D-5

79 79 78 78 T2 67




TABLE D-1 NECAP WEATHER STATIONS

GROUND TEMPS: JAN FEB MAR APR MAY JUN
43 43 44 46 53 60

ATLANTA GA STATION NO 13874 FOR THE YEAR 1975 (365 DAYS)
DEGREE DAY 2981 :
<t}
o LATITUDE = 33 CLEARNESS NO (SUM) = .94 TIME ZONE = 5
& LONGITUDE = 84 CLEARNESS NO (WIN) = .94 ALTITUDE = 1005
el
O]
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 92.0 19.0 71.3 7.0
WINTER: 22.0 3.0 19.0 1.7
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
52 52 55 58 67 72 78 76 75 73 66 59
BOISE ID STATION NO 24131 FOR THE YEAR 1966 (365 DAYS)
- DEGREE DAY 5809
(@]
= LATITUDE = 43 CLEARNESS NO (SUM) = 1.15 TIME ZONE = 7
a LONGITUDE = 116 CLEARNESS NO (WIN) = 1.15 ALTITUDE = 2842
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER 94 .0 31.0 49,3 5.0
WINTER: 10.0 3.0 7.0 9.1
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
40 40 41 41 46 51 55 54 54 53 49 uy
CHICAGO IL STATION NO 14819 FOR THE YEAR 1974 (365 DAYS)
n DEGREE DAY 6155
et
() .
2 LATITUDE = 41 CLEARNESS NO (SUM) = .99 TIME ZONE = 6
g LONGITUDE = 87 CLEARNESS NO (WIN) = .99 ALTITUDE = 658
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 89.0 20.0 68.9 10.0
WINTER: 0.0 3.0 -3.0 12.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
42 42 uy 45 53 59 65 64 62 61 55 U8
INDIANAPOLIS IN STATION NO 93819 FOR THE YEAR 1972 (366 DAYS)
- DEGREE DAY 5699
E LATITUDE = 39 CLEARNESS NO (SUM) = .97 TIME ZONE = 5
Z LONGITUDE = 86 CLEARNESS NO (WIN) = .97 ALTITUDE = 1793
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 90.0 22.0 1.7 9.0
WINTER: 2.0 3.0 -1.0 1.3

JUL AUG SEB OCT NOV DEC
66 65 63 62 56 49

D-6




TABLE D-1 NECAP WEATHER STATIONS

MA STATION NO 14739

GROUND TEMPS: JAN FEB MAR APR MAY JUN
51 41 81 41 48 54

JUL AUG SEB OCT NOV DEC
61 60 59 58 52 A7

BOSTON FOR THE YEAR 1969 (365 DAYS)
DEGREE DAY 5634
[%2]
= LATITUDE = 42 CLEARNESS NO (SUM) = 1,00 TIME ZONE = 5
2 LONGITUDE = 71 CLEARNESS NO (WIN) = 1.00 ALTITUDE = 15
jas]
Q
=| DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
2 SUMMER: 88.0 6.0  68.2 9.0
= WINTER: 9.0 3.0 6.2  12.4
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
43 43 43 44 S50 56 62 61 60 59 54 48
PATUXENT ~ MD  STATION NO 13721  FOR THE YEAR 1962 (365 DAYS)
DEGREE DAY 3538
/a
2 LATITUDE = 37 CLEARNESS NO (SUM) = .98 TIME ZONE = 5
= LONGITUDE = 75 CLEARNESS NO (WIN) = .98 ALTITUDE = 10
2 DESIGN DAY  DRY BULB TMP RNG DEW PNT WND SPD
SUMMER : 91.0 20,0 7.7 11.0
WINTER: 21.0 3.0 10.6 12,0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
47 41 44 47 50 56 62 69 65 62 59 53
PORTLAND ~ ME  STATION NO 14764  FOR THE YEAR 1965 (365 DAYS)
DEGREE DAY 7511 !
. LATITUDE = 43 CLEARNESS NO (SUM) = 1.03 TIME ZONE = 5 E
g LONGITUDE = 70 CLEARNESS NO (WIN) = 1.03 ALTITUDE = 61 ;
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD |
SUMMER: 84,0  22.0  67.9 7.0
WINTER: ~1.0 3.0 -4,0 10.4
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
39 39 39 38 45 52 59 57 56 54 49 44
‘ - -
DETROIT MI STATION NO 94847  FOR THE YEAR 1968 (366 DAYS) )
- DEGREE DAY 6232 ?
Z LATITUDE = 42 CLEARNESS NO (SUM) = 1.00 TIME ZONE = 5
S LONGITUDE = 83 CLEARNESS NO (WIN) = 1.00 ALTITUDE = 633
=
S|  DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 88.0 20.0  69.8 10.0
WINTER: 6.0 3.0 3.0 12.0

D~-7



"TABLE D-1 NECAP WEATHER STATIONS

MINNEAPOLIS MN

- STATION NO 14922 FOR THE

DEGREE DAY 8382

YEAR 1970 (365 DAYS)

GROUND TEMPS: JAN FEB MAR APR MAY JUN
43 43 44 u4 52 58

= LATITUDE = 44 CLEARNESS NO (SUM) = 1.02 TIME ZONE = 6
2 LONGITUDE = 93 CLEARNESS NO (WIN) = 1.02 ALTITUDE = 822
[£2]
Z
Z . DESIGN DAY . DRY BULB. TMP RNG DEW PNT WND SPD
= SUMMER: 89.0  22.0 69.4 10.0
WINTER: -12.0 3.0 -13.0 11.3
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
38 38 38 38 U6 54 62 60 59 57 51 L4
COLUMBIA MO STATION NO 13983 - FOR THE YEAR 1968 ( 3 DAYS)
DEGREE DAY 5046
H .
& LATITUDE = 39 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
2 LONGITUDE = 92 - CLEARNESS NO (WIN) = .95 ALTITUDE = 778
w
-
= DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER 94.0 22.0 71.7 0.0
WINTER: 4.0 3.0 1.1 9.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
’ © 44 44 45 4T S4 59 65 64 63 62 56 50
KANSAS CITY MO STATION NO 13988 FOR THE YEAR 1968 (366 DAYS)
: DEGREE DAY 4711
) " LATITUDE = 39 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
§ - LONGITUDE = 94 CLEARNESS NO (WIN) = .95 ALTITUDE = 742
m .
g DESIGN DAY DRY BULB. TMP RNG DEW PNT WND SPD
SUMMER: 96.0 20.0 69.2 9.0
WINTER: 6.0 3.0 3.3 10.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
44 44 45 47 54 59 65 64 63 62 56 50
© ST. LOUIS MO STATION NO 13944 FOR THE YEAR 1972 (366 DAYS)
DEGREE DAY 4900
g LATITUDE = 38 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
3 LONGITUDE = 90 CLEARNESS NO (WIN) = .95 ALTITUDE = 535
wn
= DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 94,0 21.0 1.7 9.0
WINTER: 6.0 3.0 3.3 11.8

JUL AUG SEB OCT NOV DEC
65 64 62 61 55 U9




YEAR 1964

TABLE D-1 NECAP WEATHER STATIONS

GROUND TEMPS: JAN FEB MAR APR MAY JUN
36 36 37 37 45 52

JACKSON MS STATION NO 3940  FOR THE (365 DAYS)
. DEGREE DAY 2239
e
A
o LATITUDE = 32 CLEARNESS NO (SUM) = .91 TIME ZONE = 6
@ LONGITUDE = 90 CLEARNESS NO (WIN) = .91 ALTITUDE = 330
=t .
w2
“|  DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
= SUMMER 95.0 21.0 71.3 5.0
WINTER: 25.0 3.0 22.0 7.7
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
56 56 58 60 67 T1 76 75 T5 T4 68 62
GREAT FALLS MT STATION NO 24143  FOR THE YEAR 1956  ( 3 DAYS)
: DEGREE DAY 7750
«
% LATITUDE = 47  CLEARNESS NO (SUM) = 1.09 TIME ZONE = 7
= LONGITUDE = 111 CLEARNESS NO (WIN) = 1.09 ALTITUDE = 3664
@]
=
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER 88.0 28.0 45.9 7.0
WINTER: -15.0 3.0 -18.0 9.4
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB.OCT NOV DEC
36 36 36 36 42 U7 53 52 50 U9 U5 140
RALEIGH NC STATION NO 13722  FOR THE YEAR 1965 (365 DAYS)
.§ DEGREE DAY 3393
1 : .
% LATITUDE = 35 CLEARNESS NO (SUM) = .95 TIME ZONE = S
3 LONGITUDE = 78 CLEARNESS NG (WIN) = .95 ALTITUDE = 433
o _
2|  DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
= SUMMER: 92.0 20.0 72.9 6.0
WINTER: 20.0 3.0 17.0 7.9
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
49 49 52 55 64 T0 T6 T4 T1 69 62 56
.BISMARCK ND STATION NO 24011  FOR THE YEAR 1970 (365 DAYS)
DEGREE DAY 8851
<G
) LATITUDE = 46 CLEARNESS NO (SUM) = 1.05 TIME ZONE = 6
§ LONGITUDE = 100 CLEARNESS NO (WIN) = 1.05 ALTITUDE = 1647
5 DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
S SUMMER:  91.0 27.0 63.3 9.0
! WINTER: =~ =19.0 3.0 =16.0 9.1

JUL AUG SEB OCT NOV DEC
59 58 56 55 U9 42

D-9.




TABLE D-1 NECAP WEATHER STATIONS

GROUND TEMPS: JAN FEB MAR APR MAY JUN
41 41 41 41 47 &2

OMAHA NE STATION NO 14942 FOR THE YEAR 1966 (365 DAYS)
DEGREE DAY 6612
S LATITUDE = 41 CLEARNESS NO (SUM) = 1,00 TIME ZONE = 6
g LONGITUDE = 95 CLEARNESS NO (WIN) = 1.00 ALTITUDE = 978
M
3 DESIGN DAY DRY BULB TMP RNG DEW PNT WND S5PD
SUMMER: 91.0 22.0 72.1 8.0
WINTER: -3.0 3.0 -6.0 9.7
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
4o 40 41 43 51 58 65 64 62 61 54 47
ALBUQUERQUE NM STATION NO 23050 FOR THE YEAR 1959 (365 DAYS)
. DEGREE DAY 4348
(e}
= LATITUDE = 35 CLEARNESS NO (SUM) = 1.10 TIME ZONE = 7
E LONGITUDE = 106 CLEARNESS NO (WIN) = 1.10 ALTITUDE = 5310
= DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
= SUMMER: 4.0 27.0 45.9 8.0
WINTER: 16.0 3.0 13.0 7.3
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
58 58 60 61 68 T2 77T 76 75 T4 69 63
ALBANY NY STATION'NO 14735 FOR THE YEAR 1969 (365 DAYS)
DEGREE DAY 6875
é LATITUDE = 42 CLEARNESS NO (SUM) = 1.00 TIME ZONE = 5
: LONGITUDE = 73 - CLEARNESS NO (WIN) = 1,00 ALTITUDE = 277
2 DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 88.0 23.0 68.2 7.0
WINTER: -1.0 23.0 - -4.3 10.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
41 1 41 w1 47 52 58 57 55 S5H S50 U5
| BUFFALO NY STATION NO 14733 FOR THE YEAR 1974 (365 DAYS)
' : DEGREE DAY 7062
% LATITUDE = 143 CLEARNESS NO (SUM) = 1.00 TIME ZONE = 5
> LONGITUDE = 78 CLEARNESS NO (WIN) = 1.00 ALTITUDE = 705
= _ .
& DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 56.0 21.0 T 67.4 12.0
WINTER: 6.0 3.0 3.0 17.0

JUL AUG SEB OCT NOV DEC
58 57 55 54 50 45

D-10




TABLE D-1 NECAP WEATHER STATIONS

NEW’YORK NY STATION NO 14732 FOR THE YEAR 1951 (365 DAYS)

DEGREE DAY #4871

GROUND TEMPS: JAN FEB MAR APR MAY JUN
49 49 52 54 64 70

X LATITUDE = 40 CLEARNESS NO (SUM) = ,99 TIME ZONE = 5
S LONGITUDE = 73 CLEARNESS NO (WIN) = .99 ALTITUDE = 16
e
E| DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 89.0 6.0  T1.8 13,0
WINTER: 15.0 3.0 12,0 17.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
44 44 45 46 52 58 63 62 62 61 55 SO
CINCINNATI OH STATION NO 93814  FOR THE YEAR 1957 (365 DAYS)
DEGREE DAY 5265
5 LATITUDE = 39 CLEARNESS NO (SUM) = .97 TIME ZONE = 5
= LONGITUDE = 84 CLEARNESS NO (WIN) = .97 ALTITUDE = 761
(&) )
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 90.0 21.0 7.3 7.0
WINTER: 6.0 3.0 3.0 8.5
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
42 42 43 44 50 56 61 60 60 59 53 48
CLEVELAND  OH STATION NO 14820  FOR THE YEAR 1969 (365 DAYS)
DEGREE DAY 6351
o LATITUDE = 41 CLEARNESS NO (SUM) = .99 TIME ZONE = 5
g LONGITUDE = 81 CLEARNESS NO (WIN) = .99 ALTITUDE = 777
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 88.0 22.0 69.4 11.0
WINTER: 5.0 3.0 . 2.6 14.7
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
42 44 u5 46 51 56 62 61 60 59 53 48
OKLAHOMACITY OK STATION NO 13967  FOR THE YEAR 1951 (365 DAYS)
DEGREE DAY 3725 :
=S LATITUDE = 35 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
% LONGITUDE = 97 CLEARNESS NO (WIN) = .95 ALTITUDE = 1280
% DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 97.0 23.0 69.2 10.0
WINTER: 13.0 3.0 10.0 11.0

JUL AUG SEB OCT NOV DEC
77 76 74 73 65 57
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TABLE D-1 NECAP WEATHER STATIONS

TULSA OK STATION NO 13968 FOR THE
)  DEGREE DAY 3860

YEAR 1973 (365 DAYS)

WINTER: 1.0 3.0 11.0

GROUNﬁ TEMPS: JAN FEB MAR APR MAY JUN
40 40 41 43 51 59

= LATITUDE = 36 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
2 LONGITUDE = 95 CLEARNESS NO (WIN) = .95 ALTITUDE = 650
2| . DESIGN DAY  DRY BULB TMP RNG DEW PNT WND SPD
SUMMER : 98.0  22.00  70.0 10.0
WINTER: 13.0 3.0 13.0 10.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
50 50 51 53 60 66 72 T1 69 68 62 56
MEDFORD OR  STATION NO 24225  FOR THE YEAR 1966 (365 DAYS)
DEGREE DAY 5008
- " LATITUDE = 42 CLEARNESS NO (SUM) = 1.05 TIME ZONE = 8
% LONGITUDE = 122 CLEARNESS NO (WIN) = 1.05 ALTITUDE = 1298
S| DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: = 94.0  35.0  53.3 4.0
WINTER: 23.0 3.0 20.0 7.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
48 48 49 51 56 60 64 63 62 61 57 52
PORTLAND  OR  STATION NO 24229  FOR THE YEAR 1960 (366 DAYS)
R DEGREE DAY 4635 |
z LATITUDE = 45 CLEARNESS NO (SUM) = 1.05 TIME ZONE = 8
% “LONGITUDE = 122 CLEARNESS NO (WIN) = 1.05 ALTITUDE = 21
S| DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER 3 85.0  23.0  57.2 6.0
WINTER: 23.0 3.0  20.0 7.3
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
47 47 48 49 55 59 64 63 61 60 56 51
PHILADELPHIA PA  STATION NO 13739  FOR THE YEAR 1969 (365 DAYS)
- DEGREE DAY 514
2 LATITUDE = 39 CLEARNESS NO (SUM) = .98 TIME ZONE = 5
< LONGITUDE = 75 CLEARNESS NO (WIN) = .98 ALTITUDE = 7
wn ’ .
2| DESIGN DAY  DRY BULB TMP RNG DEW PNT WND SPD
& SUMMER: ~ 90.0  21.0  72.1 10.0
- 11.0

JUL AUG SEB OCT NOV DEC
66 64 61 59 53 U6
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TABLE D~1 NECAP WEATHER STATIONS

PITTSBURGH

GROUND TEMPS: JAN FEB- MAR APR MAY JUN
48 48 50 53 61 66

PA STATION NO 94823 FOR THE YEAR 1957 (365 DAYS)
- ' DEGREE DAY 5987 '
=i
Z LATITUDE = 40 CLEARNESS NO (SUM) = .98 TIME ZONE = 5
2 LONGITUDE = 80 CLEARNESS NO (WIN) = .98 ALTITUDE = 1137
B
[4p]
Z| . DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
= SUMMER: 86.0 22.0 68.6 9.0
WINTER: 5.0 3.0 2.0 11.6
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
42 42 43 u43 50 57 63 62 60 59 53 Uug
CHARLESTON SC STATION NO 13880  FOR THE YEAR 1955 (365 DAYS)
g DEGREE DAY 2033
13
% LATITUDE = 32 CLEARNESS NO (SUM) = .94 TIME ZONE = 5
5 LONGITUDE = 80 CLEARNESS NO (WIN) = .94 ALTITUDE = 41
jas]
| DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
2 SUMMER: 91.0 18.0 75.9 10.0
WINTER: 27.0 3.0 24,5 10.5
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
49 49 52 55 64 T0 T6 T4 T1 69 62 56
MEMPHIS TN STATION NO 13893 FOR THE YEAR 1964 (366 DAYS)
- DEGREE DAY 3232
. ,
8 LATITUDE = 35 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
é - LONGITUDE = 90 CLEARNESS NO (WIN) = .95 ALTITUDE = 263
zZ .
& DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 95.0 21.0 72.9 7.0
WINTER: 18.0 3.0 15.0 9.3
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
50 50 52 53 60 64 69 67 66 64 59 55
" NASHVILLE | STATION NO 13897 FOR THE YEAR 1972 (366 DAYS)
DEGREE DAY 3578
§ LATITUDE = 36 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
Z LONGITUDE = 86 CLEARNESS NO (WIN) = .95 ALTITUDE = 577
2 _
E DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 94,0 21.0 71.7 8.0
WINTER: 14.0 3.0 11.0 9.8

JUL AUG SEB OCT NOV DEC
72 69 67 64 59 53
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TABLE D-1 NECAP WEATHER STATIONS

AMARILLO TX STATION NO 23047 FOR THE
DEGREE DAY 3985

YEAR 1968 (366 DAYS)

TEXAS

GROUND TEMPS: JAN FEB MAR APR MAY JUN
61 61 62 64 T0 76

LATITUDE = 35 CLEARNESS NO (SUM) = 1.00 TIME ZONE = 6
2 LONGITUDE = 101 CLEARNESS NO (WIN) = 1.00 ALTITUDE = 3607
j=a
&|  DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER 95.0 26.0 58.5 11.0
WINTER: 11.0 3.0 8.0 12.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
61 61 62 64 70 76 81 80 T8 TT T2 66
BROWNSVILLE TX STATION NO 12919  FOR THE YEAR 1955 (365 DAYS)
DEGREE DAY 600
" LATITUDE = 25 CLEARNESS NO (SUM) = .90 TIME ZONE = 6
N LONGITUDE = 97 CLEARNESS NO (WIN) = .90 ALTITUDE = 16
jeal
=
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER : 93.0 18.0 75.9 9.0
WINTER: 39.0 3.0 36.0 10.4
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
58 58 60 63 71 78 84 82 79 T7 T1 64
EL PASO TX STATION NO 23044  FOR THE YEAR 1967 (365 DAYS)
DEGREE DAY 2700
| LATITUDE = 31 CLEARNESS NO (SUM) = .99 TIME ZONE = 7
N LONGITUDE = 106 CLEARNESS NO (WIN) = .99 ALTITUDE = 3918
[
B
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER:: 98.0 27.0 52.8 9.0
WINTER: 24.0 3.0 21.0 9.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
61 61 62 64 T0 76 81 80 T8 TT T2 66
FORT WORTH  TX STATION NO 3927  FOR THE YEAR 1975 (365 DAYS)
| . DEGREE DAY 2405
LATITUDE = 32 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
LONGITUDE = 97 CLEARNESS NO (WIN) = .95 ALTITUDE = 544
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 98.0 27.0 69.6 10.0
WINTER: 24.0 3.0 21.0 10.5

JUL AUG SEB OCT NOV DEC

81

80 78 77 72 66
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TABLE D~1 NECAP WEATHER STATIONS

HOUSTON TX STATION NO 12918 FOR THE
DEGREE DAY 1396

'YEAR 1966 (365 DAYS)

LATITUDE = 29 CLEARNESS NO (SUM) = .91 TIME ZONE = 6
2 LONGITUDE = 95 CLEARNESS NO (WIN) = .91 ALTITUDE = 50
jeal
S| DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 94.0  18.0  75.2 8.0
WINTER: 32.0 3.0  29.0  10.5
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
61 61 62 64 70 76 81 80 78 77 72 66
LUBBOCK TX  STATION NO 23042  FOR THE YEAR 1955 (365 DAYS)
DEGREE DAY 3578
" LATITUDE = 33 CLEARNESS NO (SUM) = .95 TIME ZONE = 6
53 LONGITUDE = 101 CLEARNESS NO (WIN) = .95 ALTITUDE = 3243
jeal
B
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 96.0  26.0  60.0  11.0
WINTER: 15.0 3.0 12,0 12.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
61 61 62 64 70 76 81 80 T8 77 T2 66
SAN ANTONIO TX  STATION NO 12921  FOR THE YEAR 1960 (366 DAYS)
DEGREE DAY 1546
@ LATITUDE = 29 CLEARNESS NO (SUM) = .91 TIME ZONE = 6
g LONGITUDE = 98 CLEARNESS NO (WIN) = .91 ALTITUDE = 792
£t ]
DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 97.0  19.0  69.2 7.0
WINTER: 30.0 3.0 27.0 8.3
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
58 58 60 63 71 78 84 82 79 77 71 64
SALTLAKECITY UT  STATION NO 24127  FOR THE YEAR 1948 (366 DAYS)
* DEGREE DAY 6052
LATITUDE = 40 CLEARNESS NO (SUM) = 1.15 TIME ZONE = 7
= LONGITUDE = 112 CLEARNESS NO (WIN) = 1.15 ALTITUDE = 4220
g .
= DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER 3 95.0  32.0  48.5 7.0
WINTER: 8.0 3.0 5.0 7.8

GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC

4O 40 42 43 50 55

60 59 57 56 51 U5




TABLE D-1 NECAP WEATHER STATIONS

HAMPTON

GROUND TEMPS: JAN FEB MAR APR MAY JUN
39 39 39 38 45 52

VA STATION NO 13702 FOR THE YEAR 1962 (365 DAYS)
* DEGREE DAY 3421 .
< LATITUDE = 37 CLEARNESS NO (SUM) = .96 TIME ZONE = 5
g LONGITUDE = 76 CLEARNESS NO (WIN) = .96 ALTITUDE = 17
@]
|  DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
=1 SUMMER: 91.0 18.0 74.0 11.0
WINTER: 23.0 3.0 29.0 12.0
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
45 45 50 55 60 T0 T5 80 75 65 60 50
NORFOLK VA STATION NO 13737 FOR THE YEAR 1951 (365 DAYS)
DEGREE DAY 3421
<«
o LATITUDE = 36 CLEARNESS NO (SUM) = .96 TIME ZONE = 5
g LONGITUDE = T6 CLEARNESS NO (WIN) = .96 ALTITUDE = 26
-
> DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 91.0 18.0 74,0 11.0
WINTER: 22.0 3.0 19.0 12.1
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
41 41 U4y 46 56 62 69 6T 66 64 56 U9
RICHMOND VA STATION NO 13740 FOR THE YEAR 1969 (365 DAYS)
. DEGREE DAY 3865
< LATITUDE = 37 CLEARNESS NO (SUM) = .96 TIME ZONE = 5
% L_ONGITUDE = 77 CLEARNESS NO (WIN) = .96 ALTITUDE = 162
(&) .
§ DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER : 92.0 21.0 72.5 6.0
WINTER: 17.0 3.0 14,0 8.1
‘GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
41 41 44 46 56 62 69 67 66 64 56 49
BURLINGTON VT STATION NO 14742 FOR THE YEAR 1966 (365 DAYS)
DEGREE DAY 8269
. LATITUDE = 4% CLEARNESS NO (SUM) = 1.05 TIME ZONE = 5
= LONGITUDE = T3 CLEARNESS NO (WIN) = 1.05 ALTITUDE = 331
g DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: . 85.0 23.0 67.9 8.0
WINTER: ~7.0 3.0 -10.0 11.6

JUL AUG SEB OCT NOV DEC
59 57 56 54 49 uy
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TABLE D~1 NECAP WEATHER STATIONS

EEATTLE

WA STATION NO 24233 FOR THE
- DEGREE DAY 5145

YEAR 1960 (366 DAYS)

GROUND TEMPS: JAN FEB MAR APR MAY JUN
41 -1 41 42 47 51

= LATITUDE = 47 CLEARNESS NO (SUM) = 1.05 TIME ZONE = 8§
§ LONGITUDE = 122 CLEARNESS NO (WIN) = 1.05 ALTITUDE = 386
.
ﬁ DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
= SUMMER: 81.0 22.0 53.8 7.0
WINTER: 26.0 3.0 23.0 9.8
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
46 46 47 49 53 56 58 57 56 56 53 49
MADISON WI STATION NO 14837 FOR THE YEAR 197l (365 DAYS)
: DEGREE DAY 7863
=|
= LATITUDE = 43 CLEARNESS NO (SUM) = 1.00 TIME ZONE = 6
§ LONGITUDE = 89 CLEARNESS NO (WIN) = 1.00 ALTITUDE = 858
wn .
E DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER: 88.0 22.0 69.8 8.0
WINTER: -T7.,0 3.0 -10.0 10.1
GROUND TEMPS: JAN FEB MAR APR MAY JUN JUL AUG SEB OCT NOV DEC
36 36 37 37 U5 52 59 ST 56 54 48 42
CHEYENE WY STATION NO 24018 FOR THE YEAR 1974 (365 DAYS)
DEGREE DAY 7381
o LATITUDE = 41 CLEARNESS NO (SUM) = 1.05 TIME ZONE = 7
E LONGITUDE = 104 CLEARNESS NO (WIN) = 1.05 ALTITUDE = 6126
z ,
§ DESIGN DAY DRY BULB TMP RNG DEW PNT WND SPD
SUMMER : 85,0 30.0 45,1 9.0
WINTER: -1.0 3.0 -4,0 13.0

JUL AUG SEB OCT NOV DEC
56 55 5S4 53 49 U5
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NECAP WEATHER INPUT FORMAT :

The weather data base used by NECAP is coded. There are 6
records containing the local data, followed by a record for each
hour of the year. Each record is 120 characters long and blank
filled. :

Table D=2 shows the variable input format used by NECA?P
4.1, Eleven items for each hour are required. Those items with
astericks are provided on the tape, but are again computed by
TLAP for the program. Double asterick data is not provided. The
data used in the NECAP weather data base was obtained from the
sources listed in the last page of table D-2., The solar data was
calculated from cloud cover data.
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TABLE D-2  NECAP WEATHER FORMAT

. SOURCE OF |
READING ORDER COLUMNS INPUT VARTABLE DESCRIPTION FORTRAN FORMAT UNITS INFORMATION
WI-1 1-10 Latitude F10.2 Degrees 1 |
11-20 Longitude F10.2 Degrees 2
21-30 Clearness no. Summer F10.2 2 N
31-40 Clearness no. Winter F10.2 2
41—50 Time Zone F10.2 2
WT-2 1-10 Altitude above sea level F10.0 Feet 1 |
WI-3 1-10 Summer - max dry-bulb F10.2 Deg F 1 |
11-20 Summer - temp. range F10.2 Deg F 1
- 21-30 Summer - dew point F10.2 Deg F 3
31-40 Summer . - Qind speed F10.2 MPH 4
WI-4 1-10 Winter main dry-bulb F10.2 Deg F 1
11-20 Winter - temp. range F10.2 Deg F 5
21-30 Winter - dew point F10.2 Deg T 3
31-40 Winter = wind speed F10.2 MPH 4
WI-5 1-10 Station number F10.0 6 |
11--20 Weather yeur F10.0 5
21-30 Degree day F10.2 1
31-40 Number of days F10.2 no of days 6
in year
41-55 Station name 15A1 6 |
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TABLE D-2

NECAP WEATHER INPUT

READING ORDER COLUMNS . INPUT VARIABLE DESCRIPTION FORTRAN FORMAT UNITS iggggﬁAT?(F)N
WT-6 1-6 Ground temperatures 12 Fe6.1 Deg F 7
7-12 for each month
67:72
WI - Hourly 1-2 Month 12 6
3-4 " Day 12 6
5 Day of week * 11 8
6 Daylight Savings flag * I1 8
7 Holiday flag * 11 8
8-10 Hour of day 13 1-24 6
11-13 Dry bulb 13 Deg F 6
14-16 Wet buldb 13 .Deg f 6
17-19 Dew po‘int 13 Deg F 6
20~23 Atmospheric pressure 14 inch*100 6
24-26 Wind speed 13 Knots 6
27-29 Wind direction 13 Degrees 6
30-31 Cloud Amount 12 6
32-33 Cloud type 12 6
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TABLE D-2

NECAP WEATHER INPUT

READING ORDER COLUMNS INPUT VARIABLE DESCRIPTION FORTRAN FORMAT UNITS igggglﬁAT(])lgN )
WT-Hourly 34-39 Humidity ratio * F6.4 1lbs. water/ 8 ]
(continued) 1bs. air

40-45 Amount of saturated air * F6.2 ‘btu/lb 8
46-50 Density * F5.3 1b/ fe3 8
51-56 Tangent of the declination angle * F6.3 radians 8
57-64 Hourly angle of the sum * F8.4 radians 8
65-71 Position| X COS of o from West * F7.3 radians 8
72-78 of the ;;cos of @ from South  * F7.3 radians | 8
79-85 sun ;—sm of & upward * F7.3 radians | 8
86-90 Cloud cover factor. * F5.3 8
91-96 Direct normal radiation thru clds * ? F6.1 btu/hr/Sqft‘i 8
97-102 Sky brightness through clouds #5 F6.1 btu/hr/sqft 8
103-108 Total horizontal radiation * F6.1 btu/hr/sqft 8
109-114{ Measured beam radiation **% F6.1 btu/hr/sqft 9
115-120 Diffuse radiation ok F6.1 btu/hr/sqft 9




TABLE D-2

NECAP WEATHER INPUT

NOTE:
* Data is provided but not currently used by NECAP 4.1, Data is computed

during each run for design-only and/or hourly analysis.

** Data is not provided or used by NECAP 4.1. 1Input provisions are provided

for future use of the NECAP Weather Data Base.

Information sources:

1. ASHRAE 1981 Handbook of Fundamentals, Chapter 24.

2, ASHRAE 1982 Handbook of Applications, Chapter 57.

3. Computed from design wet-bulb and dry-bulb taken from ASHRAE 1981
Handbook of Fundamentals, Chapter 24 and using NECAP 4,1 subroutines.

>4. Carrier Systeﬁ Design Manual, Section 1, Chapter 2.

5. NECAP default value.

6. NOAA Weather Tape and Documentation. .

7, National Bureau of Standards, NBS BSS 69, Iable TG-3.

8. Computed using NECAP 4.1 subroutines.

9. Supplied by User.
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NECAP WEATHER DATA PREPARATION

The NECAP weather data base was prepared using a FORTRAN
routine which is now part of the NECAP Input Processor Program.
The routine is called program WETHER and is described, as such,
in the NECAP Engineering Manual. In the program listing, the
NECAP Flowcharts Manual and the NECAP Operations Manual it is
referred to as program WEATHER.,

The WETHER was preferred in order to distinguish between the
WETHER input processor used in NECAP 4.1, and the subroutine
WEATHER that was used in earlier versjions of NECAP, which only
reads the NOAA 1440 data. Program WETHER is the combination of
subroutine WEATHER and program RWITRY which converts Test
Reference Year tapes to NECAP format,

WETHER uses as input, NOAA tape and local data, such as
design day, latitude, etc. The local data is read in using the
format given in table D~3. The NOAA data is described in the
documentation provided with the NOAA tape. The output format of
program WEATHER is the same format shown in Table D-2.

Program WETHER performs all the necessary solar and
psychrometric calculations required to prepare the data. All of
the algorithms used are documented in the NECAP Engineering
Manual.
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INPUT TO PROGRAM WETHER

READING PROGRAM LIMIT :
ORDER COLUMNS INPUT VARIABLE DESCRIPTION SYMBOL UNITS YALUE CODE EXAMPLE COMMENTS
W-1 1-10 Station Latitude STALAT Degrees -90.0- kYR See 1931
' . 90.0 ASHRAE hand-
11-20 Station Longitude STALON Degrees 0.0- 7s. book, Ch.2%
-360.0
21-30 Time Zone TZii 0.0- 4
. A 24,
31-40 Clearness No. for Summer CNS ].84- 0.94
.05
41-50 Clearness No. for Winter CNW ‘.ag- 0.98
. .0
-2 1-10 Station Altitude above sea level ALTUD Feet 100.0 See 1981
ASHRAE Hand-
) book
11-20 Print flag PRFLG 0-1 0-No Print 1.
] . 1-Dafly Print
N-3 1-10 Summer Design Day Dry 8ulb T08S °F 90. See.198) ‘
) . ASHRAE Hand-
book Ch. 24
11-20 Dry-Bulb Temperature Range RANGS ¢ 20.0
21-30 Summer Design Day Wet-Bulb TWas 3 72.0
31-40 Summer Design Day Wind Speed WINDS Knots’ 12.0
-4 1-10 Winter Design Day Dry-Bulb T08W . 10.0 See 1981
Temperature ASHRAE Hand-
book, Ch. 24
11-20 Ory Bulb Temperature Range RANGH % 3.0
21-30 Winter Design Day Wet-Bulb TWEW % 9.0
Temperature
31-40 Winter Design Day Wind Speed WINDW Knots T0.U
N-5" 1-10 Year of Weather YEAR 196
) 11-20 | Station Number STATNO 13721
21-30 Type of Tape 'TAPENO _'l-3 1‘12?2 : 3.0
2=1440
1-24
3=TRY
31-45 Station Name STANAM ALPHA r\;zmpton
W-6 1-10 Winter Wet Soil Temperature SGRND(1) % 45.0
11-20 Spring Wet Soil Temperature SGRND(2) O 50.0
21-30 Summer Wet Soil Temperature SGRND(3) °F 70.0
31-40 SGRND(4) O 50.0

Autumn Wet Soil Temperature




Appendix E

7 Zone Model
of the

Systems Engineering Building 1209
Langley Research Center
Hampton, VA

The 12 zone example in section two is a detailed model where most
building components were input. The energy calculated is very similar to the
real building energy use., The 7 zone model presented in this appendix
demonstrates the use of default values, and the ramifications of the same
building using a few different building characteristics.

To illustrate how default values can be used, the input to the 7 zone
model is listed on the left hand pages, the 12 zone on the right. The lines
are specially numbered sequentially for easier comparison. The occupied zones
numbered 1-5 are the same as the 12 zone model. Zone 6 is the plenum over the
center zones, but internal surfaces are input to show heat transfer to all 5
zones, The uncontrolled equipment room and computer room are combined into
zone number 7,

Following the input data comparison of the two models in this appendix,
are the summary reports for the 7 zone model only. When using different
modeling techniques on the same building, NECAP may compute a different energy
use for each model, although default values may be overridden to bring the two
models and results closer together. In this case, the 7 zone model uses 90%

- of the energy simulated in the 12 zone model, which can be attributed to the
use of default thermostat and fan system controls, elimination of the
baseboard heat, and the supply cfms used are computed at 80% of the specified
alr flow for the 12 zone model. ‘

A third model of the same building has also been provided with one
zone, It is shown in the NECAP Fast Input Manual. Here the energy is
considerably higher than the more detailed model because the simulated
building characteristics and infiltration produces higher loads causing the
VAV conditioning system to require higher air flows. This results in the use
of considerable reheat since the default limits the reduced air flow of the
VAV to only 40% of the design values. The total energy use is 1547 greater
than the 12 zone model, although the models could be "tuned" by using
appropriate values in critical items instead of defaulted values.




INPUT FOR 7 ZONE MODEL
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INPUT FOR 12 ZONE MODEL

1 LOAD. LARDS
__ .2 Ll=«SYSTEMS ENGINEERING _BUILDINGSLARCY Fﬁc NAME B o R
_ ___3___L1'HAW°TDV;VA-; L e FaC. LGC#TIGN e
& LleR ,N. JEMSEN; e ________'EN('R NAHE_\__,_F__H#-__ __________ __ .
% Ll=SER ﬂﬂSF*LUNGi e PRO W NG
- _6__ L1=3FC 15.1981; ... bare e o e
7T 1L7=An0s2,04152, 0»55 120)3?:76 0.5!0.96: .
_ 9 Qe98 LUC&T[GN TCARD L
.. @ L3=1,1512,31,0,10,95516,7658518:5 13!12} STUDY LENGTH & HE‘THER e e
e 10 LoeRslat,l; R i .. _._..DATA PRINT LUTY e —
.11 ¢ e e e __SCHEDULE CARDS e e
o2 LE-lmlaasdpisbsbelylyty . SCM &1 {YSED FOR PECPLE) & _EQUIP
I - RS- LFL DV LY EFE-FE-FE. TR TR TR S I e CSCH 42 {(YSED FOR LIGRTS) _
o1& LS5el,4, 4’(""”"11’1’1?....._.____._,_H___, o SCH %3 (USED FOR SPECTAL_ PEUPLEI e
. I5 L5e9%2; ... SCH &% {USED FOR EQUIP) L _
_1E LA=R*0,520, 15:11“03 i SPEC. SCHH11l (SPECTAL PEOPLE ON SAT) B
__ 17 ¢ o _ . T TSHADE CARD e e
D T L?'O_-.1;—30:200)0’401100127_0!__‘?_03______“*_ EXTFRNAL SHADE ~TREES 3 90% TpANSo____________ o
_ 19 _ e RESPONSE FACTOR Cafn o _ e
L zc LAnGel2y o i STANDARD DELAYED SURF, USED o )
o 21 L LA-1=0.33,0.742,125,04220,BRICK & IN; 15T MATERIAL CARD o e
_ .22 19-2=34,0.91)4IR SPACE; : .. ?ND MATERIAL CARD . e _
23 L9=3=0,5856730. 33]38).2)BLDCKIBIN] e 3PDs LETTER B FORCES 6TH FIELD DA .
__ . 2% L-4=24,0.658, INSINDE AIR PILM; e BTH MATERIAL CARD o e
25 L10=1,2,3%% e DELAYED SURFACE 43 MAKE-YP _ — e
26 C . DELAYED SURFACES C4a2NS$ e o
_____ 27 Lll—‘-O;ls.?5:.2:?;0;1;1:13180p9037 ZT: ] e
_?2a 243270090 . FRONT MWALL~ALL DATA INPUT . o _
29 Lll-’-l;‘-;;O;Qﬁ} L T REAR WALL ~SIMULAR SURFACE # o AZ ) o .
30 L11-3xD,1, 4,75 1-29230120;31127(}%90’7 9} ) e
_h____3l______._ ] 213-0:213:!1:___ —..-__»--.-03- LﬂRGER XBY UILL ALLOH SHADUH
32 L1l-4s0,15.75 W23 2505454, 10:243!0)0!2‘!3! R el e
¥ 1030+ 243,6.5,29243,345,3,243,35s B
— 34 e GeTrv 2438 by 529 Q,243,6.5}3’2‘13’10]0_!_“ e . L. o . _
a5 243510,105263;0,103 ) " T D4-( (NG FORM W/WINDOW ~NORTH _ o
14 L;l-J':3;39:5)2‘*3;0:0;10, e DES-DEFAULTS USED, .. e e _
7 L11-6=5,28,0,333 U —_— e
o 38 111-7e5,37,270.22,213} o N e e e _
39 1 11-8a7,28,90,23; ) e e DDYBLE SIM. SURFACE oo
. %0 Ll1-9s0,2s.75991,395.0s14%003 _ ____ ROOF SECTIDN L L
el L11-1Ge0 3,29, 11000 ; o B/R WALL o )
«2 o R _BUICK SURFACE GARDS _ — o ~
43 _L12=ra2;37p270,90,8,1 6 e PDAMPERS IN E/R N e e
L oo MINDOMN & DUORIGLASS) CARDS I
____“5__!.13“1']18!05!l5’QZ,5]2!112!6!14!1’:!1_[______ : ) o _ o
__4A 1A S0sTs353.054003.55 e __ ASSUMED SDUTH{FRQNT} f22y
& L13-2#1,312,90s373 S ASSUMED EASTLRT SIDE) 21y . .
4R 1 13-3«1,312,0,23% .. . _._ _ASSUMED NORTH(REAR) (22) _
49  Li3-4myuBr el eBre2r1a292920,0%320515551s




INPUT -FOR 7 ZONE MODEL

50 ¢ ) —_
51 L13 _5'::»‘4’72 34225533510520; e

B A e
53T e
54 s
55 e e
56 ]
57 L13-13200s.255156 /?soo,.Zb,z,blazoo,.25,3,6, T T

T 50 TL15-1228005.25,4»6/390005 25,5563 ZONES TO PLENUN(G) oo
597 C j
6G_C I
6l Ll3-I= 2000)2__0)1»5/2000}50}2)5/2000;50'315, '_,
62 L15 [‘2000950)4 23 IWAGINARY WALLS
63 L15-1#2600s43,6573 — “PLENUM TO E/R e
b4 €
55 L15-U%3000s0.1/3900050.02; -
08 _C e e e
67 ¢ e - _
68 C
gj___l.l?t,3200»:&;25;;1:2).7:3’:210‘4119_____31‘ ______ .
____70 L17=1,2800,28000/1/1, 3200{_}2_(290, . - .
71 (_:._.._._____ i e
72 _¢C e e
73 _¢C e o e
74 ¢
75 ¢ - - - -
76 ¢ T
—rr e e e e e e e e
_______7_}‘_“__l,_l'7_9‘n*3‘; 0533920052929 0792463932204 493991519.255500; e e e
v .
56 € —_—
ol 117%551600,39600053,3195123
2 C
R3¢ T ; . _— -
na ¢
€5 ¢ T
56 C T T
57 < I e e
t‘;__’L;T'O)ZEOO}}"?O)’I)!l'))2!"’5'29 ISR LIRE - e
89 ¢ .
90 L14-i-0=17G=22%1,5/1=1,6/Ua1; o o
91 L18-2-Dw4/G=21%2/1w2,7/Ux1; o
92 L18=3-0=2/G=22%3,6/1I=3,£/U=];
T93 _ L13-6-0%=3/6=21%4/1=%,9/0=1;
94 l_._lt}fS‘_‘[:ﬁrbv7;5:9/U'23 ) _
95 L13-6-0%5,657,8,36%9/1=1,2,394,5, 1_o PLENUM -
T TH6  Lld-7-U=6%9/1=10; T T
(’7 c s r— —— —— —m—— - —— — —_
BELN |



INPUT FOR 12 ZONE MODEL

e 270,905241,21390,213,3.5)15_______ __ASSUMED WEST(LEY SIDE) (1)
s L13=5%p140545065242572505160,8,505305295515

%2 180,90,10,203 T FRONTDOOR T T T T T T

83 1L13-6%5,312,0,233 -~ " " REAR DDOR o

______ 54 C T T T TSHADOW PICTURES e T

.55 WY4=G=592»103% o ) _ o

s € o INTERNAL SURFACES

57 L15-1%32005,43251»6/2800543252,73 _  ~ CEILING # 1 § 2 - -
58 115-I%320054¢325358/2800543254995  CEILING #3 g &4 ~— — "
759 L15-T%390005432s5,205 7T CENTER CEILING #5 e
%0 L15-~1%2000,50,1,5/2000,50,2553 __ _ _ IMAGINARY INT« SURF. (NOTE HIGH U)_ T
61l L15~1%2000,50,3,5/2000,50,4555 IMAGINARY INTe SURF, ~ ~~ "~ ™ 7 "~
62 L15-T1=2000543,10,11/2000543,10,125 TINTERNAL WALL #l0 € 11—~ "~~~ """ """
TE3 T L15-1700s42511,123 T ) ¢ S
L T T TUNDERGROUND SURFACE _ ) T

65 (15-Un300050.17/39000,0.023° I - o S
Tk € T T UNDERGROUND TEMP, o

BT L16m45,45,505,55,60,70,75,80,75,65,60,503 , o e

..... 68 ¢ __SPACE CARDS

69 L17-1%0,3200,32000,60,72,25,450, 1525475 e
_‘_"70_ 3.0005290e%299915205399993 _ o ASSUMED - SOUTH(FRUNT) e
_____ 717 L1R=1~Ds1/Ge22%1,5/Iwls6/Umwly e
72 L17-2=1,2800,28600; T, ASSUMED EAST{(RT SIDE} ~— ——— """

73 L18=2~Da21%4/G=21%2/1=2,7/Usy S

74 L17-3m13 ASSUMED NORTH(REAR)

75  L18-3~Da2/Ge22%3,6/1 3.e/u-1,~_m_v__ o -
76 L17-4ul,56035 T U ASSUMED MESTULFT SIDE)Y . T o T
77 L1A=4~Dm3/Ge4/Tubk,q/U=l} _ : : T

78 L17=52,35000,3S0000,60,72,2005450,1525 o i

7 275206252004%02292151042525005 "‘_CENTER ZUNE(AIRCHANGE METH)

TR0 L18=5-1e5,8,7,8,9/U=22} - o S

T L17-s-o.3200,15coo,3.72.319.1;V____”_m__mAssumeo SOUTH (FRONT) PLEN __  ——— — ———
.02 L17-7+6,2800,14000; 77T ASSUMED EAST (RT SIDE) PLEN T

777783 L 17863 , _ [ TTTTTTTTTTTTTTASSUMED NORTH (REAR) PLEN o
R4 L17-Ge7; T ASSUMED WEST (LFT SIDE) PLEN o
_______ R5 {117-1026,390005195000% " 'CENTER PLEN e
BB L17-11%0,1400,1400054057250552s4991es019p _: R
7 i 5,2000095291929999513 o EQUIP. ROOM I )
. FA (17=112051400,14000,40,725254s1992ss o

89 2395sssbslratey ) COMPUTER ROOM o
T 90 L18-6-Dw5,2%*9/1s1; o
81 L18~7-Dm=R,2%9/1=23 e o ) -
R L1R~R~Dng,2%G/Ju3; o )

93 L18-9-0ax7,2%9/1=43 _ T ) -
8% L18~-10-D=2649/1w=5,10,113 0 oo mm o mmmmmmmmmm e e e
95 L18=11-Ps9,10/1#10,12/0e13 U EQUIP ROOM T ommmemTn s
_____ 96 11P-12-D=9,10/1«11,12; T T T caMpuTteER ROOM T T

o7 ¢ S
o8 ¢ T ""SYSTEM CARDS oo e o



INPUT FOR 7 ZONE MODEL

—— + — e e -
4
[
._—-c...- -
c L)
"
¢
¢
i
T
o
I
pt _ o
25 €
IS I . —
WYY ul2mlal o _
Lie ¢
L TS 2 U - "“ T
lag < e —
il 31221533
=2 C — - — .
a3 Sl2els4; ) o T
——tan O e e e e e e —
lay  512%l,55 _ ~ T e T T S
et C e T -

T 512%1a59195950000,1;

E-6



-INPUT FOR 12 ZONE MODEL

——— e .y

99_.__81"558 EXAHPLE_.! HEADER —
100 S2%=1,1,12,31,0; RUN ANALYSIS S e e e e e
101 S53x8,1,85151,13 - CPRINT DATA e - R
——_l02 ¢ o e . SCHEDULES — e R
_ 103 S4-1=6{2,95555)»1(2,805661), e

106 10(1,77,73.83)57(2,95,55)35 ... NEEXDAY THERMOSTAT OUTSIDE IONES_ e

105 _S4~2224(2,95»55)3 _ WEEKEND THERMOSTAT __
106 S4-3w24(2,75,72, 1)/24(2;75.9:73)3_,_"___«_"SEASDNAL DX THRNMO, .
107 S56-56(2,95,55),1(2,80,66"

168 . 10{(1y7757340)57(2595, 55)}, : UEF‘(DAY 7HERHOSTAT_ CENTER“_ZONE .
109 ¢ N _SCHEDULES o e e e e e e e
T 110 $5-1a7(0),1001.0)57(0)5 _ _ , VENT SCH/ FQUIP SCH _ T T T
_____111,_, §$5=~2= 24(0YS _ . _ . ‘ WEEKEND VENT -
TTT112 7 §5-324(1.00; ” " PROCESS SCH. L
113 Sb=1m 1;2)111)1)1’1)202} . .1 THRMO SCH (VEEKLY DUTSIDE ZQNES) I
114 SH-2%1,35,3,3,3e3,35,3,33 _ #24 WINTER C/R SCH S, e v e
115 S6=3a1,4,45498pb,4p0945 $3, SUMMER C/R SCH

116 S6=6eGy2)15151p1s152523
117 S6~580,8%3;

T #4, VENTILATION § PROCESS scu.,}”f

118 S6~62152555595555592923 41 THRMD SCH (WEEKLY CENTER ZONE)_ e
119 ¢ v o TIME OF YEAR (SEASONAL) SCHEDULES N
__.120 S$7-121,1,13 _.YR SCH FOR DUTSIDE ZONES  _ _. ... .

121 S7~2m15152+65193510,1525 _ __YEAR SCH FOR C/R 0OX e e

T 122 ST-3el,1,65 _ _YEAR SCH FOR CENTER ZONE

7123 S7-4el,1563 'YEAR SCH FOR VENT AND PROC. .
176 §T=Sal,1,5;

YEAR SCH FOR VENT AND PROQOC

125 SS 1210555,90,170, HOT HATER} RESET SCH. oo e e e = -
128 _INTERNAL DELAYED SURFACE e e e e
_. 127 SQ ~1=24,0, 67’CEILING Alﬂ SURFACE/ e e . .. R e e e e e e
128  0.062590403553049042,5ACO0USTICAL TILG/ - - e e 1 e
120 94,0,67,INSIOE AIR SURFACE 5 .. .. ... __. . -~
130 S10~1=152533 e e e _,CEILING OVER SPACE e e e e e e e
131 S10-2=13 e e CEILING OVER PLENUM S
132 510"3'3;2,1) } e S FLOOR OF PLENUM e e
______ 1323 ¢ e FAN SYSTEM/SPACE CARDS___ﬁ_ _. e e
134 S11-1s= 12:5;5;160%292);)5-,0;0 5:0)20’ - e .

135 5590991238935491%5 . . ..VAV SYSTEM — —
126 §11~2=5,1, »100;»);;19”915;09(%1)*‘1},,__ COHP.RDOM DX UNIT -

_____ 137 S12-1»1,150,400050,1000,220,1,05 __ —
___113=a 800005, 10956522915 3200,FRONT ZONE(ASSU"ED SOU””? e e e+ S
139 S512-?2w1,2,00400050,1000»200»190» e et e ee e e e e
140 _ B0000,10,97»32,1,2000,RT SIDE . ZONE(ASSUMED EAST)} e i ——

—_.la1 ,._.512 32153,054000,0,1000,2209150, e
142 .. RO000s10s9RyN251,32004REAR ZONE(ASSUNED NORTH)) R . R
____143 SIZ ~-48154505400090,1000,20091,0,

__laa . 8000C»1055953229152R00sLFTTSIODE ZUNE(ASSU"EO VEST” I

__. 145 Sl" 521,5,0,38000,550,500,1005,3,200000, e e e e e e e
. las 760000510p510,92,1,38000,CENTER I3

167 S12-6s15651515,4000,453,3200,253200,PLENUM OVER FRONT ZONE}



- INPUT FOR 7 ZONE MODEL

148 € i T

149 ¢

{507 ¢ T

51 ¢ -

152 C

153" C

Iz Si5w4,1; T

155 ¢

156 ¢ )

1577¢ T T

158 ¢ " T
TG T ¢ — T

160 € '

161 ¢ T

1s2 ¢ N

637 C T
T le4a ¢ T
T Iss G T~ i o

Lob S19=10:24,1; . m

167 $20%35,7; -




INPUT FOR 12 ZONE MODEL

e 512=Tw1,7,1,2,4000,453,2R00,2,2R800,PLENUM_OVER_RT_SIDE_ZONE;
______ i“q_ S12~8e1,8,1,3,4000,493,3200,2,3200,PLENUM OVER REAR ZONE3 e
150 S12-9215951,%,4000,%493,2800,2,2800, PLENUM OVER LFT SIDE ZONEj - e
TT151 S12-10w1,10s155,3R000,4,3,39000,2,39000,PLENUM OVER CENTER ZONES )
152 512-1142,12,0,0+09552515000,48000+,COMPUTER ROOMS . —
133 _S14=1,220051525125315350,56*R03 _ ____ _BOILER —
156__S15%651,110,4,15125153,10,455200) -
155 5 102,65 98,90 82,58 69,101 35,103, _ . . . U
156 . 5 100565 97590 86,98 80,101 52,103, e e
157 5 14,10 39,40 65;70 100,100 110,1253 __ CHILLER — .

Sl6e75, 10,35}

" CODLING TOWER

7159 517#68,4,5, - .
TT180 7 85,100,100

"1l 95, 94,105 - - ]
T 182 7 100,90,107 o e i T - e
TTT163 0 1055765110 R _
164 1107951153 __m__mm___M_u____m_m_____ox UNIT FOR_COMP, ROOM. — e
TTT165 S18e5054C» 30,855 PUMP CARD.

T ik6__S1981054,55 MV CIR_PUMP_FOR_SOLAR COLLe

167 5208120245955 73 L S B
Mmoo B o -




THERMAL LOADS SUMMARY

Bu;£2156 LOAD SuMMARY FOR . e
‘SEB T — o
- HAMPTON _”“;:f i - o T o T -
SPACE NOS, ™~ _ 1 THRU 7~ - o T o
—_TOTAL FLODR AREA (SQ.FTL) _b1400. — o o o o o o T T
— __TOTAL VOLUME (CUGFTLY ~ 7 ™ ) 514000 T
T CSUMMER CODLING PEAK: TTAUG. 207 AT HOURTIE T T - B e "““:::__f_”i:
“ - _DBTY= 89 "WBY= 79 "WND SPe 12 e )
_ ____WIRTER HEATING PEAK: ™ "DEC. 31 AT HOUR 7~ = S e
- . bBY=15 MWBY= 12 WND SP= 14 . T
T o mmm T v eewsx SUNMER LDAD ewwsx T T T UINTER T T T T
B T USENSIBLE _ LATENT LDAD -
T T T OBTUHY T T T (BTUHY (BTUH) o T o i
WALLS ™7 7 T T T 546446, T 0e 0 =122%28, - R
m®m T TUCEILINGS T T T 122861e T De T =231720. T o B
1 TWINDOW CONDUCTANCE 41600, e T T Te152023., . 0 o T
T B T WINDGW SOLAR T 49555, T 0. T 00 ——— N T ‘ T
—" © TTTTTTTTUQUICK SURFACES e 0o T 0, T 0, T/ T
- T T TTTINTERNAL SURFACES T T T 0, T " 0. o 0.  ~—— e -
- T 777 UNDERGROUND SURFACES™ ~— 715840, 0. T =43560, - -
TQCCUPANTS T 18530, 44360, o 5
LIGHT T3 SpACE ~ 7 287304e 0e_ 2?7, - _ O
U FQUIPMENT TO SPACE 61726, 0. 4e - o N i o
INFILTRATION T T 60255, T 160330, " -282436. T e,

SUBTATAL
T ORETURN ATR T
T FAN HEAT
T VENTILATION AIR™

T 37352,

- -

. TovaL
TIOTAL BUILDING COOLING
T TOTAL BUILDING HEATING =

1453253,
-1150000.

2117,
123130,

88391,
1020990,
BTUH
BTUH
_*$*#*#*

38164, CFM
14304, CFM

"7 2046904
0.

T -eszzaz, T
8.

e 0e 7T 373524 -
227573, T 7'-355128. - i
T e32283, T T U=l150000, 0 T T T

121.1 TONS

—1150.0 WBH

VARIABLE VOLUME SYSTEM kaxks¥k xkkkkek  CONSTANT VOLUME SYSTEM #*ékres
o74 CEM/SO.FTa MAX, 748527, CFM .31 CEM/SQ,ST, CONST,

«23 CFM/SOQ.FT, MAXe 15318, CFY _ 30 CFM/SQ,FT, £ANST,



FAN SUMMARY

, ses HAMPTON T JUL 2, 1982 ~ BASE R "”
_ SYSTEM STMULATION AND ENERGY ANALYSIS . R _ I L ,
____SUMMARY OF ENERGY DISTRIBUTION SYSTEM CHARACTERISTICS. ——~ ~ ~~ """ " """ """ "7 "~ e
T TSYSTEM  TYPE #4444+ TOTAL FAN BHP 4443+~ T NO. ‘DF_";_:j+'+TQTAL'_'S.'YSTEH_"E_I:Fif:?’_g_oﬁf_'(c}fh)T-l-‘_’_‘ib'!?k-c‘gnf_ T -
_N0e T T SUPPLY  RETURN _EXHAUST 7 T ZONES [T SUPPLY | MINGO.AL " EXH.SYSTEM 7T MIN(GJAL T
1 VAVS T kR T 0.0 0,07 T 5 T 43255, 0. T 0, T 0.0 I
- = T T T T T T T T T T T T T T T T - i ";" T e
- 1 , v
—— H 3 e — o . o ——— b e @ ¢ —— - o e e et Ctoa e e e e ————— e i e - i i o T P bt 8 e e R ke, S+ o A s e e e Tt 2 &+ ~——— St -
—_— = ¢ e ———— s s S —— e e e et i e s o —— —
SUMHARY OF ZONE ATRFLOWS — - . S R T S
, ' ’ ' (94D CHOLTNG HEATING _vEkRiY T

T EAN TTTTUTTTUZONE T UL OADT SPACE MOLT TSUPPLY T EXHRUST T T SET pOINT

SYSTEMT TTUNUMBER T T 7 NUMBER T FACTOR T CFM T T CFM T TENP,

CAPATITY | CAPACITY

BTUZMR

TTTIHEIMASTAT
o BYUsRR O sedenuLs

T . 1 I S B ~ 5414, Be T2 . 101480, ' =9€269, 1 = T
I E 20T T 2 T YT 43306 T 0. T 72 . 81159, -R7095, 1

1 37 3 1 5787, 0. ‘72, T 7108472, '-99982, !

1 A T T T Y T4T761. 0. P24 T 89228, Ueqa78, 17T

1 5 5 1 T Te2sbas T O T T2 4303700 -1%4910, 1 T




PLANT SUMMARY

] e SEBT T ' _RAMPTON T 30U 2, 19827 T UBASE T
_SYSTEM SIMULATION AND EMERGY ANALYSIS ——— — 7777 7 T e et £ e e e i
__SUUMARY OF EOUTPMENT SIZES_~ —~—~ - - - _ e e
 TYOITAL NUMBER DF CMILLUERS 3L T - -
_ TYPE OF CHILLER TR TTTTSTEAM ASSORPTION 4 - - —
T UTND, PR CHILLERS . T T T e e - T N

o STZE OF CHILLERS © 77 a7 T302,9°TONS T T T I ——
TTUTATAL MUMRER 0F BRILERS & 1 ' T - -
. IYPE OF BOILER ' _ = O STEAM . - B — ———
T NS, OF ROILERS T T w T gt . o - B
—— .. STIE OF BOILERS e Q7.0 K8TM
TTTTTTTTOTAL HFATING CAPACITY T T TR Terglo KeTUT T T - e R o

— . JOTAL CODLING CAPACITY = = = 102.6 TONS_ '
— S — s+ B - B e ¢ ¢ e e i s —— . — —
— _TF USED, TERMINAL REHEAT ENERGY SAME SOURCE AS BOILER. o ~
__TOOLING TOWER FAN REQUIREMENT T 35895, CFM 1.0 INe SyPe " "~ &, 78w~~~ T T T T
TTTT'BOTLER AUXILIARY HORSEPONER REQUIREMENT {FAN,BLONER,PUMP) " " "oLS Bwp_ T T T T -
___TOTAL FAN PLANT HORSEPOMER FOR BUILOING = T bbe8 BHP T T T .
 SUWMARY OF'PUMP SIZES T I - _ . _

— CLOCATION "7 7 T TYATALT 6PM T TOTAL MEAD (FTY T TYOTAL BWP T T T
TTTHILLED WATER ) 246, 40,0 409
TTCONDENSER WATER . 359, T 3040 T TTTTTTTSe3
CHEATING WATER "7 g8, T T T 5040 T T 2e4



TEMPERATURE DISTRIBUTION

__SPACE TEMPERATURE FREQUENCY DISTRIBUTION SUMMARY _ - _ ) L

_ FFARFIEE AR K Ex x X TEMPERATURE OCCURANCE BANDS T{7F ) 4+ % ¥4+ % 674 &% &

SBACE SPACE BELAW  50,0-" 6040=" 654s0= 6840~ 7060~ 72e0= Tée0= 7640~ 7840~ 80e0- 854,0= 90,0~ 100,0~ 1104,9- 129.0-
TTOUNOS T USTATUS T 5040 <6040 <65.0 <6840 <7040 <72,0  <74,0 <76,0 <78B.0 <B80,0 <B85.,0 <00,0 <100.,0 <110.0 <120.0 £ ver

T "accurrlep - 00 o 0 17 361 1012 - 878 0 11 T 0 " o T 0 R T A
ToTTTTyNaccuPIED T 0 T 0 0 077730 7 269 1835 2852 1417 74 o0 0o T o I I
2 OCCUPIED T - _ 24 " 394 71039 80O 2 0 o0 "0 o6 o "o "6
- TUNnccurIED 308 1880 2825 1381 54 o R A D I
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